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(57) Abstract 

A pyrazolc compound of formula ( Z ) 

(I) or its salt wherein Rj is an alkyl group, 
R2 is a hydrogen atom, a methyl group, 
-A-R3, a phenyl group which may be 
substituted, a pyridyl group which may 
be substituted, or an allyl group which 
is substituted by a phenyl group, A is 
-SO2-, -CO-, -CH(R 6 )- or -CH(R 7 )CO- 
, R3 is an alkyl group which may be | 
substituted, an alkenyl group which may R , 

be substituted, an alkynyl group which 
may be substituted, an alkoxy group 

which may be substituted, a cyano group, a dialkylamino group or a phenyl group which may be substituted, each of R6 and R7 is a 
hydrogen atom or an alkyl group, X is a hydrogen atom, a halogen atom, an alkyl group, a haloalkyl group, an alkoxy group, an alkylthio 
group, an alkylsulfinyl group, an alkylsulfonyl group, a nttro group, an alkoxycarbonyl group, -S02N(Rs)R9, -N(Rio)S02Rti, -CH2S(0) q Ri2 
or -OSO2R13, each of Rs. R9. Rio, R11, Rt2 and R13 is an alkyl group, Z is an alkyl group, I is an integer of from 0 to 5, n is an integer of 
from 1 to 5, and q is an integer of from 0 to 2, provided that when 1 is at least 2, a plurality of Z may be the same or different, and when 
n is at least 2, a plurality of X may be the same or different. 
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DESCRIPTION 

PYRAZOLE COMPOUNDS, PROCESSES FOR THEIR PRODUCTION AND 
HERBICIDES CONTAINING THEM 
5 TECHNICAL FIELD 

The present invention relates to novel pyrazole 
compounds useful as active ingredients for herbicides. 

BACKGROUND ART 
UK 2002375A and EP 282944A disclose pyrazole 
10 derivatives having various substituents at the 3-position 
of a pyrazole ring. However, the pyrazole compounds of 
the present invention are clearly distinguished from such 
derivatives in that they have a cycloalkyl group 
substituted at the 3-position of a pyrazole ring. 
15 Further, EP 638555A discloses pyrazole glycolic acid 

amide derivatives having various substituents at the 3- 
and 4-positions of a pyrazole ring* However, the 
pyrazole compounds of the present invention are clearly 
distinguished from such derivatives in that they have a 
20 substituted benzoyl group substituted at the 4-position 
of a pyrazole ring. 

DISCLOSURE OF THE INVENTION 
The present inventors have conducted various studies 
paying attention to pyrazole compounds to find out an 
25 excellent herbicide and as a result, have accomplished 
the present invention. Namely, the present invention 
provides novel pyrazole compounds of the formula (I) or 
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R , 



wherein R a is an alkyl group, R 2 is a hydrogen atom f a 
methyl group/ -A-R 3 , a phenyl group which may be 

10 substituted, a pyridyl group which may be substituted, or 
an allyl group which is substituted by a phenyl group, A 
is -S0 2 -, -CO-, -CH(R 6 )~ or -CH(R 7 )CO-, R 3 is an alkyl 
group which may be substituted, an alkenyl group which 
may be substituted, an alkynyl group which may be 

15 substituted, an alkoxy group which may be substituted, a 
cyano group, a dialkylamino group or a phenyl group which 
may be substituted, each of R 6 and R 7 is a hydrogen atom 
or an alkyl group, X is a hydrogen atom, a halogen atom, 
an alkyl group, a haloalkyl group, an alkoxy group, an 

20 alkylthio group, an alkylsulf inyl group, an alkylsulf onyl 
group, a nitro group, an alkoxycarbonyl group, 
-S0 2 N(R 8 )R g , -N(R 10 )SO 2 R 11# -CH 2 S(0)qR 12 or -OS0 2 R 13 , each 
of R 8 , R 9 , R 10 f R i2 an( * R i3 * s an alkyl group, Z is 

an alkyl group, 1 is an integer of from 0 to 5, n is an 

25 integer of from 1 to 5, and q is an integer of from 0 to 
2, provided that when 1 is at least 2, a plurality of Z 
may be the same or different, and when n is at least 2, a 
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plurality of X may be the same or different; processes 
for their production; herbicides containing them; and 
novel intermediate compounds useful for producing them. 

Now, the present invention will be described in 
detail with reference to the preferred embodiments. 

The alkyl group or the alkyl moiety for ^ and R 3 may 
be a C^-io' preferably Cj.j, linear or branched alkyl 
group, and the alkyl group for R 6 and R, may be a C x _ 2 
alkyl group. The alkyl group or the alkyl moiety for R 8 , 

R 9 , R 10' R li' R i2' R 13' X and Z may be a C i" 4 linear or 
branched alkyl group. Specific examples of such an alkyl 
group or moiety include methyl, ethyl, propyl, isopropyl, 
butyl, tert-butyl, pentyl, octyl and decyl. The alkenyl 
group for R 3 may be a C 2 _ 10 linear or branched alkenyl 
5 group, such as vinyl, allyl, butadienyl or isopropenyl. 
The alkynyl group for R 3 may be a C 2 _ 10 linear or branched 
alkynyl group, such as ethynyl, propynyl or 2-penten-4- 
ynyl. 

The substituent for the phenyl group which may be 
0 substituted or the pyridyl group which may be 

substituted, for R 2 , may be halogen, C 1-4 haloalkyl or 
nitro. The number of substituents may be one or more, 
and when the number is at least 2, a plurality of such 
substituents may be the same or different. 
5 The substituent for the alkyl which may be 

substituted, the alkenyl which may be substituted, the 
alkynyl which may be substituted, or the alkoxy group 
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which may be substituted, for R 3 , may be halogen, C 1-4 
alkoxy, C 1-6 alkoxycarbonyl or cyano. The number of 
substituents may be one or more, and if it is at least 2, 
a plurality of such substituents may be the same or 
5 different. 

The substituent for the phenyl group which may be 
substituted, for R 3 , may be halogen, C 1-4 alkyl, C A _ 4 
haloalkyl, C 1-4 alkoxy-C 1-4 alkyl, C a _ 4 alkoxy, nitro or 
cyano. The number of substituents may be one or more, 

10 and if it is at least 2, a plurality of such substituents 
may be the same or different. 

The halogen atom for X and the halogen as the 
substituent contained in R 2 r R 3 and X, may be a fluorine 
atom, a chlorine atom, a bromine atom or an iodine atom. 

15 The number of halogen atoms as substituents, may be one 
or more, and if it is at least 2, a plurality of halogen 
atoms may be the same or different. 

Among pyrazole compounds of the formula (I), a 
compound wherein R 2 is a hydrogen atom, is capable of 

20 forming a salt. The salt may be any salt so long as it 

is agriculturally acceptable, and it may, for example, be 
an alkali metal salt such as a sodium salt or a potassium 
salt, an alkaline earth metal salt such as a magnesium 
salt or a calcium salt, or an ammonium salt such as a 

25 dimethylamine salt or a triethylamine salt. 

The pyrazole compounds of the formula (I) or their 
salts (hereinafter referred to as the compounds of the 
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present invention) can be prepared in accordance with the 
following reactions (A) to (E) and conventional methods 
for producing salts. 
(A) When R 2 is a hydrogen atom: 



/. \ 9 Condensation 

\— ^ " /C^V (X)n reaction 

V N ^0 H 
I (III) 
R . 

(ID 

(Z) «^ (2) 0 

L \ reaction L \ / \£/ 

/r\ o • ► rr 




N x k 11 /^v (x)n N >. , . 

N ^0 C-<^O^T N N OH 

R i R , 

(IV) ( J - 1 ) 
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(B) When R 2 is a hydrogen atom: 




Cll) + 

(V) 



Condensation 
(X')n rea ction 

+ C C 1 * ' 



rolytic f \ c 



Hyd 

reaction 



"N N 0H 
I 

R i 

C I - 1 ') 



(C) When R 2 is a hydrogen ^ tom; Condensation 

/— V <X)n reaction 

(II) -5- HOOC-{0/ ' ( 1 ~~ 1 ' 

(VI) 

(D) When R 2 is a hydrogen atom: 

(m + t^@T tX> "+ co • c.-n 

<X) 

(E) When R 2 is other than a hydrogen atom: 

Condensation / \ C —\\Jj / 

reaction v " s ' 




(1-1) Y-R.' — N ^ 

R . 



(VI!) * °- R '' 



( I — 2 ) 
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Among the compounds of the present invention, those 
having certain predetermined substituents can be prepared 
in accordance with the following reactions (F) to (G) and 
conventional methods for preparing salts. 
(F) When R 2 is a hydrogen atom, and (X)n contains at 
least one alkylsulf inyl or alkylsulf onyl group: 

(Z) i 



N V ?\ 



N 
I 

R , 



O C 
(IV- 1 ) 



(Z) 



S R s 
(X)n-l 

(Z) 



Oxidation 
reaction 
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B 

(0) whe „ R 2 is other than a hydrocen .torn, and (X,n 
contains at ieast one alUyisuirinyl or aiKyisulfonyi 

group: 




20 



25 



(Ai will be described. In 
Now, the above reaction (A). wij.j. 

• R X, Z, 1 and n are as defined above, 

the reaction (A), R x , x, *» 

and Y is a halogen atom. 

Ih . sensation reaction in the reaction «», =a„ he 
carried out, if necessary, in the presence of a hase As 
s „ch a hase. one or .ore „e„hers „ay he snitahiy seiected 
£ or use frc carhonates such as potassium carhon.te and 
scdiu, cathonate, hydro g encarhonat.s such as potass^ 
hy aro,en=.rconate and sodium hydro 9 encarhonate, ««1 
h ydrides such as potassiu. hydride and sodiu„ hydrrde. 
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amines such as rnonomethyl amine , dimethylamine and 
triethylamine; and pyridines such as pyridine and 4- 
dimethylaminopyr idine . 

Further, the condensation reaction in the reaction 
(A) can be carried out, if necessary, in the presence of 
a solvent. As such a solvent, any solvent may be used so 
long as it is a solvent inert to the reaction, and one or 
more members may be suitably selected for use from 
aromatic hydrocarbons such as benzene, toluene, xylene 
and chlorobenzene; cyclic or noncyclic aliphatic 
hydrocarbons such as carbon tetrachloride, methylene 
chloride, chloroform/ dichlorome thane, dichloroe thane, 
trichloroethane, hexane and cyclohexane; ethers such as 
dioxane, tet rahydrof uran and diethyl ether; esters such 
as methyl acetate and ethyl acetate; polar aprotic 
solvents such as dimethylsulf oxide, sulfolane, 
dimethylacetamide, dimethylf ormamide, N- 
methylpyrrolidone, pyridine and hexarnethylphosphor ic 
triamide; nitriles such as acetonitrile, propioni tr ile 
and acrylonitrile; ketones such as acetone and methyl 
ethyl ketone; and water* 

Further, the condensation reaction in the reaction 
(A) can be carried out, if necessary, in the presence of 
a phase transfer catalyst. As such a phase transfer 
catalyst, one or more members may be suitably selected 
for use from e.g. benzyltr iethylammonium chloride, 
benzyltriethylammonium bromide, tetraethylammonium 
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chloride and tet raethylammonium bromide* 

The reaction temperature of the condensation reaction 
in the reaction (A) is usually from 0 to 250°C, 
preferably from 15 to 150°C, and the reaction time is 
5 usually from 0.1 to 48 hours, preferably from 0.1 to 24 
hours . 

The compound of the formula (IV) which can be 
produced by the condensation reaction in this reaction 
(A), is a novel intermediate compound useful for 

10 producing the compounds of the present invention. 

The rearrangement reaction in the reaction (A) 
comprises the following two steps i.e. (1) a 
rearrangement reaction step and (2) a pH adjusting 
reaction step. The rearrangement reaction step is 

15 carried out usually in the presence of a base. As such a 
base, one or more members may be suitably selected for 
use from carbonates such as potassium carbonate and 
sodium carbonate; and calcium hydroxide. The base is 
used usually in an amount of from 0.5 to 5 mols per mol 

20 of the compound of the formula (IV) • 

Further, the rearrangement reaction step of the 
rearrangement reaction in the reaction (A) can be carried 
out, if necessary, in the presence of a solvent. As such 
a solvent , any solvent may be used so long as it is a 

25 solvent inert to the reaction, and one or more members 
may suitably be selected for use from aromatic 
hydrocarbons such as benzene , toluene, xylene and 
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chlorobenzene ; ethers such as dioxane, tetrahydrof uran 
and diethyl ether; and polar aprotic solvents such as 
dime thylsulf oxide, sulf olane, dimethylacetamide, 
dimethylf oramide, N-methylpyr rolidone , pyridine and 
5 hexamethylphosphoric triamide. 

The rearrangement reaction step of the rearrangement 
reaction in the reaction (A) is preferably carried out 
under an azeotropic dehydrating condition, whereby the 
rearrangement reaction will effectively proceed* This is 

10 one of preferred embodiments of the present invention. 
By the rearrangement reaction step, a salt of the 
compound of the formula (I) is produced , and a method for 
producing such a salt is also one of embodiments of the 
present invention. Further, a compound of the above- 

15 mentioned formula (1-2) can be produced by reacting a 
salt of the compound of the above formula (I) or a 
reaction mixture containing such a salt, obtained by this 
rearrangement reaction step, with a compound of the above 
formula (VII), under the reaction conditions for the 

20 reaction (D) which will be described hereinafter. This 
is also one of embodiments of the present invention. 

The reaction temperature in the rearrangement 
reaction step is usually from 50 to 250°C, preferably 
from 50 to 150°C, and the reaction time is usually from 

25 0.1 to 48 hours, preferably from 0.5 to 24 hours. 

The pH adjusting reaction step of the rearrangement 
reaction in the reaction (A) is a reaction to adjust the 
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pH value to at most 7, which is carried out usually in 
the presence of an acidic substance and water. As such 
an acidic substance, one or more members may suitably be 
selected for use from inorganic acids such as 
hydrochloric acid and sulfuric acid; and organic acids 
such as acetic acid. 

The pH adjusting reaction step of the rearrangement 
reaction in the reaction (A) can be carried out, if 
necessary, in the presence of a solvent. As such a 
solvent, any solvent may be used so long as it is a 
solvent inert to the reaction. For example, one or more 
members may be suitably selected for use from those 
mentioned in the description of the rearrangement 
reaction step as the preceding step. 

The pH adjusting reaction step of the rearrangement 
reaction in the reaction (A) may be carried out after 
isolating the reaction product obtained by the 
rearrangement reaction step as the preceding step, in 
accordance with a conventional method, or may be carried 
out in one pot by using the reaction mixture obtained by 
the rearrangement reaction step, as it is. When it is 
carried out in one pot, it is carried out by adding and 
reacting an acidic substance and water to the reaction 
mixture obtained by the rearrangement reaction step as 
the preceding step. 

The reaction temperature for the pH adjusting 
reaction step is usually from 0 to 100°C, preferably from 
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0 to 60°C. 

Now / the above-mentioned reaction (B) will be 
described. In the reaction (B), R x , Z, 1, n and (II) are 
as defined above, and X' is a hydrogen atom, a halogen 
5 atom, an alkyl group, a haloalkyl group, an alkoxy group, 
an alkylthio group, an alkylsulf inyl group or an 
alkylsulf onyl group, provided that when n is at least 2, 
a plurality of X* may be the same or different. 

The condensation reaction in the reaction (B) is 
10 carried out usually in the presence of a Lewis acid. As 
such a Lewis acid, one or more members may suitably be 
selected for use from e.g. dry aluminum chloride and dry 
aluminum bromide. 

Further, the condensation reaction in the reaction 
15 (B) can be carried out, if necessary, in the presence of 
a solvent. As such a solvent, any solvent may be used so 
long as it is a solvent inert to the reaction, and one or 
more members may suitably be selected for use from 
halogenated aliphatic hydrocarbons such as carbon 
20 tetrachloride, methylene chloride, chloroform, 
dichloromethane, and dichloroe thane. 

The reaction temperature for the condensation 
reaction in the reaction (B) is usually from 0 to 80°C, 
and the reaction time is usually from 0.1 to 24 hours, 
25 preferably from 0.1 to 10 hours. 

The hydrolytic reaction in the reaction (B) is 
carried out usually in the presence of an acidic 
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substance* As such an acidic substance/ one or more 
members may suitably be selected for use from e.g. 
inorganic acids such as hydrochloric acid and sulfuric 
acid. 

5 The hydrolytic reaction in the reaction (B) can be 

carried out , if necessary , in the presence of a solvent. 
As such a solvent, any solvent may be used so long as it 
is a solvent inert to the reaction, and one or more 
members may suitably be selected for use among those 

10 exemplified in the description of the condensation 
reaction as the preceding reaction. 

The hydrolytic reaction in the reaction (B) may be 
carried out after isolating the reaction product obtained 
by the condensation reaction as the preceding reaction, 

15 in accordance with a conventional method, or may be 
carried out in one pot using the reaction mixture 
obtained by the condensation reaction as it is. In the 
case where it is carried out in one pot, post treatment 
such as removal of the Lewis acid may be applied, if 

20 necessary, to the reaction mixture obtained by the 

condensation reaction as the preceding reaction, and the 
acidic substance and water are added thereto to carry out 
the reaction. 

The reaction temperature for the hydrolytic reaction 
25 in the reaction (B) is usually from 20 to 100*C, and the 
reaction time is usually from 0.1 to 24 hours, preferably 
from 0.1 to 10 hours. 
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Now, the above-mentioned reaction (C) will be 
described. In the reaction (C), X, n, (II) and (1-1) are 
as defined above. 

The condensation reaction in the reaction (C) is 
5 carried out usually in the presence of a condensing agent 
and a solvent. As such a condensing agent/ N,N'- 
dicyclohexylcarbodiimide may, for example, be mentioned, 
and as such a solvent, any solvent may be used so long as 
it is a solvent inert to the reaction, and one or more 
10 members may suitably be selected for use among alcohols 
such as tert-butyl alcohol and tert-amyl alcohol* 

The condensation reaction in the reaction (C) can be 
carried out, if necessary, in the presence of a base. As 
such a base, one or more members may suitably be selected 
15 for use from e.g. carbonates such as potassium carbonate 
and sodium carbonate. 

The reaction temperature for the condensation 
reaction in the reaction (C) is usually from 50 to 100 o C, 
and the reaction time is usually from 0.1 to 24 hours, 
20 preferably from 0.5 to 20 hours. 

Now, the above-mentioned reaction (D) will be 
described. In the reaction ( D) , X, n, (II) and (1-1) are 
as defined above, and T is a chlorine atom, a bromine 
atom or an iodine atom. 
25 The reaction (D) is carried out usually in the 

presence of a base and a metal catalyst. As a base, one 
or more members may suitably be selected for use from 
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e.g. alkali metals such as sodium and potassium; alkali 
metal alkolates such as sodium methylate, sodium ethylate 
and potassium tert-butylate ; carbonates such as potassium 
carbonate and sodium carbonate; hydrogencarbonates such 
5 as potassium hydrogencarbonate and sodium 

hydrogencarbonate; metal hydroxides such as potassium 
hydroxide and sodium hydroxide; metal hydrides such as 
potassium hydride and sodium hydride; amines such as 
monomethylamine, dimethylamine and triethylamine ; 

10 pyridines such as pyridine and 4-dimethylaminopyr idine ; 
and N,N-dimethylaniline . As the metal catalyst, a 
transition metal such as palladium, rhodium, ruthenium or 
platinum, may be mentioned. The ligand used against the 
metal of the metal catalyst is not particularly limited, 

15 but an organophosphine compound such as 

triphenylphosphine or tr i-n-butylphosphine is preferred. 

The reaction (D) may be carried out, if necessary, in 
the presence of a solvent. As such a solvent, any 
solvent may be used so long as it is a solvent inert to 

20 the reaction. For example, one or more members may 

suitably be selected for use among aromatic hydrocarbons 
such as benzene, toluene, xylene and chlorobenzene; 
cyclic or noncyclic aliphatic hydrocarbons such as carbon 
tetrachloride, methylene chloride, chloroform, 

25 dichloromethane , dichloroethane, tr ichloroethane , hexane 
and cyclohexane; ethers such as dioxane, tetrahydrof uran 
and diethyl ether; esters such as methyl acetate and 



WO 97/41 106 PCT/JP97/01457 

17 

ethyl acetate; polar aprotic solvents such as 
dimethy lsulf oxide , sulf olane , dimethylacetamide , 
dimethylf ormaraide, N-methylpyrrolidone and pyridine; 
nitriles such as acetonitr ile , propionitr ile and 
5 acrylonitrile; ketones such as acetone and methyl ethyl 
ketone; amines such as monomethylamine, dimethylamine and 
triethylamine ; alcohols such as methanol , ethanol, 
propanol, and ter t-butanol ; organic acids such as acetic 
acid and propionic acid; aqueous ammonia; and water. 

20 The reaction temperature for the reaction (D) is 

usually from 30 to 300°C f preferably from 50 to 200°C, 
and the reaction time is usually from 0.1 to 48 hours, 
preferably from 1 to 24 hours. 

Now, the above-mentioned reaction (E) will be 

15 described. In the reaction (E), R ir X, Y, Z, 1, n and 
(1-1) are as defined above, and R 2 ■ is a methyl group, 
-A-R 3 , a phenyl group which may be substituted, a pyridyl 
group which may be substituted or an allyl group which is 
substituted by a phenyl group (wherein A and R 3 are as 

20 defined above). 

The condensation reaction in the reaction (E) may be 
carried out, if necessary, in the presence of a base. As 
such a base, one or more members may suitably be selected 
for use from carbonates such as potassium carbonate and 

25 sodium carbonate; hydrogencarbonates such as potassium 
hydrogencarbonate and sodium hydrogencarbonate; metal 
hydroxides such as potassium hydroxide and sodium 
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hydroxide; metal hydrides such as potassium hydride and 
sodium hydride? amines such a monomethylamine, 
dimethylamine and triethylamine; and pyridines such as 
pyridine and 4-dimethylaminopyr idine . 
5 The condensation reaction in the reaction (E) may be 

carried out, if necessary, in the presence of a solvent . 
As such a solvent, any solvent may be used so long as it 
is inert to the reaction. For example, one or more 
members may suitably be selected for use from aromatic 

10 hydrocarbons such as benzene, toluene, xylene and 

chlorobenzene; cyclic or noncyclic aliphatic hydrocarbons 
such as carbon tetrachloride, methylene chloride, 
chloroform, dichloromethane , dichloroethane, 
trichloroethane, hexane and cyclohexane; ethers such as 

15 dioxane, tetrahydrof uran and diethyl ether; esters such 
as methyl acetate and ethyl acetate; polar aprotic 
solvents such as dimethylsulf oxide , sulfolane, 
dimethylacetamide , dimethylf ormamide , N- 
methylpyrrolidone, pyridine and hexamethylphosphoric 

20 triamide; nitriles such as acetonitr iie , propionitr ile 
and acrylonitr ile; ketones such as acetone and methyl 
ethyl ketone; and water. 

The condensation reaction in the reaction ( £) may be 
carried out, if necessary, in the presence of a phase 

25 transfer catalyst and/or potassium iodide. As such a 

phase transfer catalyst, one or more members may suitably 
be selected for use among those mentioned for the 



WO 97/41106 



PCT/JP97/01457 



19 

condensation reaction in the above-mentioned reaction 
(A). 

The reaction temperature for the condensation 
reaction in the reaction (E) is usually from 0 to 200°C, 
5 preferably from 15 to 150°C, and the reaction time is 
usually from 0.1 to 48 hours, preferably from 0.1 to 24 
hours . 

Now, the above-mentioned reaction (F) will be 
described. In the reaction (F), R x , X, Z, 1 and n are as 

10 defined above, R 5 is an alkyl group, preferably a C x _ 4 
alkyl group, X M is a hydrogen atom, a halogen atom, an 
alkyl group, a haloalkyl group, an alkoxy group, an 
alkylsulf inyl group, an alkylsulf onyl group, a nitro 
group, an alkoxycarbonyl group, -S0 2 N(R 8 )R 9 , 

15 -N(R 10 )SO 2 R xl , -CH 2 S(0) q .R 12 or -OS0 2 R 13 , wherein R 8 , R 9 , 
R l0 r R ii' R 12 and R 13 are as defined above, m is 1 or 2, 
and q 1 is 1 or 2. In the reaction (F), the oxidation 
reaction for producing (IV-2) from (IV-1) and the 
oxidation reaction for producing (1-4) from (1-5) 

20 (hereinafter referred to simply as the oxidation 

reaction) are carried out usually in the presence of an 
oxidizing agent and a solvent. As such an oxidizing 
agent, one or more members may suitably be selected for 
use from e.g. m-chloroperbenzoic acid and hydrogen 

25 peroxide. As the solvent, any solvent may be used so 
long as it is a solvent inert to the reaction. For 
example, one or more members may suitably be selected for 
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use among those mentioned for the condensation reaction 
in the above-mentioned reaction (B) . 

The reaction temperature for the oxidation reaction 
in the reaction (F) is usually from 0 to 80°C, and the 
5 reaction time is usually from 0.1 to 48 hours, preferably 
from 0.1 to 24 hours. 

The rearrangement reaction in the reaction (F) can be 
carried out in accordance with the rearrangement reaction 
in the above-mentioned reaction (A). 
10 Now, the above-mentioned reaction (G) will be 

described. In the reaction (G), R t , R 2 ' , R 5 , X, X", Z, 
1, m and n are as defined above. 

The oxidation reaction in the reaction (G) can be 
carried out in accordance with the oxidation reaction in 
15 the above-mentioned reaction (F). 

The compound of the formula (II) in the above 
reactions (A), (B) , (C) and (D) is a novel intermediate 
compound which is useful for producing the compounds of 
the present invention and may be produced, for example, 
20 by a method such as the reaction (H) . 
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(H) 




i 

R i 
(II) 



Now, the reaction (H) will be described* In the 
reaction (H), R x , Y, Z and 1 are as defined above, and R 4 
is a C 1-6 alkyl group. 

In the reaction (H) , the cyclization reaction for 
producing (II) from (VIII) and the cyclization reaction 
for producing (IX) from (VIII) (hereinafter referred to 
simply as the cyclization reaction) may be carried out, 
if necessary, in the presence of a solvent. As such a 
solvent, any solvent may be used so long as it is a 
solvent inert to the reaction. For example, one or more 
members may suitably be selected for use from aromatic 
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hydrocarbons such as benzene, toluene, xylene and 
chlorobenzene; cyclic or noncyclic aliphatic hydrocarbons 
such as carbon tetrachloride, methylene chloride, 
chloroform, dichloromethane , dichloroethane , 
5 trichloroethane , hexane and cyclohexane; ethers such as 
dioxane, tet rahydrof uran and diethyl ether; polar aprotic 
solvents such as dimethylsulf oxide , sulfolane, 
dimethylacetamide, dimethylf ormamide r N-methylpyr rolidone 
pyridine and hexamethylphosphor ic triamide; nitriles such 
10 as acetonitr ile , propionitr ile and acrylonitr ile; and 
water . 

The cyclization reaction in the reaction (H) may be 
carried out, if necessary, under an azeotropic 
dehydration condition. 
15 The reaction temperature for the cyclization reaction 

in the reaction (H) is usually from 0 to 200°C, 
preferably from 20 to 150°C, and the reaction time is 
usually from 0.1 to 48 hours, preferably from 0.1 to 24 
hours . 

20 The condensation reaction in the reaction (H) is 

carried out usually in the presence of a base and a 
solvent. As the base, one or more members may suitably 
be selected for use from carbonates such as potassium 
carbonate and sodium carbonate; and metal hydrides such 

25 as potassium hydride and sodium hydride. Particularly 
preferred is potassium carbonate. 

As the solvent, any solvent may be used so long as it 
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is a solvent inert to the reaction. For example, one or 
more members may suitably be selected for use from ethers 
such as dioxane, tetrahydrof uran and diethyl ether; and 
polar aprotic solvents such as dimethylsulf oxide , 
5 sulfolane, dimethylacetamide , dimethylf ormamide , N- 
methylpyr rolidone , pyridine and hexamethylphosphor ic 
triamide. Particularly preferred is hexamethylphosphor ic 
triamide . 

The reaction temperature for the condensation 
10 reaction in the reaction (H) is usually from -20 to 

+150°C, preferably from -15 to +60°C, and the reaction 
time is usually from 0.1 to 24 hours, preferably from 0.1 
to 10 hours. 

The compound of the formula (IX) which can be 
15 prepared by the cyclization reaction in this reaction 

(H) , is a novel intermediate compound which is useful for 
producing the compounds of the present invention. 

The compounds of the present invention and the 
intermediate compounds useful for the production thereof, 
20 have the following isomers. Such various isomers (the 
respective isomers and mixtures of such isomers) are 
within the scope of the present invention. 

(1) Among the compounds of the present invention 
represented by the above formula (I), compounds wherein 
25 R 2 is a hydrogen atom, and intermediate compounds 

represented by the above formulas (II) and (IX), have the 
following tautomers, respectively. 
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wherein R x , X, Z, 1 and n are as defined above- 
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(2) Among the compounds of the present invention 
represented by the above formula (I) and the intermediate 
compounds represented by the above formulas (II)/ (IV), 
(VIII) and (IX) , compounds wherein 1 is at least 1, have 
optical isomers. Some examples will be given below, but 
it should be understood that the optical isomers in the 
present invention are not limited to such specific 
examples . 




I 

H 

wherein R x , R 2 , R 4 , X, Z and n are as defined above. 



In the specification of this application, such 
optical isomers are meant for a mixture of isomers 
(racemic modification) unless otherwise specified. 
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(3) Among compounds of the present invention 
represented by the above formula (I), compounds wherein 
R 2 is a -A-R 3 , and R 3 is an alkenyl group which may be 
substituted , have geometrical isomers (E-isomer and Z- 
5 isomer ) • 

The compound of the present invention exhibits 
excellent herbicidal effects when used as an active 
ingredient of a herbicide. It finds a wide range of 
applications to crop lands such as paddy fields, upland 

10 farms, orchards and mulberry fields,, and non-crop lands 
such as forests, farm roads, playgrounds, and factory 
sites. The application method may suitably be selected 
from soil treatment application and foliar application. 

The herbicidal composition containing the compound of 

15 the present invention is capable of controlling noxious 
weeds including grasses (or gramineae) such as 
barnyardgrass ( Echinochloa crus-qalli 1> . ) , crabgrass 
( Diqitar ia sanquinalis L. ) , greenf oxtail ( Setar ia vir idis 
L* . ) , goosegrass ( Eleusine indica L • ) , wild oat ( Avena 

20 f atua L. ) , johnsongrass ( Sorghum halepense L» . ) , 
guackgrass ( Agropyron repens L. ) , alexandergrass 
( Brachiaria plantaqinea ) , paragrass ( Panicum 
purpurascens ) , sprangletop ( Leptochloa chinensis ) and red 
sprangletop ( Leptochloa panicea ); sedges (or Cyperaceae) 

25 such as rice flatsedge ( Cyperus iria L. ) , purple nutsedge 
( Cvperus rotundus L. ) , japanese bulrush ( Scirpus 
juncoides ) , flatsedge ( Cyperus serotinus ) , small-flower 
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vulqare L . ) , oat ( Avena sativa L.), sorgo ( Sorghum 
bicolor Moench), rape ( Brassica napus L. ) , sunflower 
( Helianthus annuus L.)/ sugar beet ( Beta vulgaris L* ) , 
sugar cane ( Saccharum of f icinarum japanese lawngrass 

5 t Zoysia iaponlca stend ) , peanut ( Arachis hypoqaea L. ) or 
flax ( Linum usi tatissimum L« ) The compound of the 
present invention is particularly effective for 
selectively controlling noxious weeds in the cultivation 
of corn, wheat or rice, especially in the cultivation of 
10 corn. 

The herbicidal composition containing the compound of 
the present invent ion is usually formulated by mixing the 
compound with various agricultural adjuvants and used in 
the form of a formulation such as a dust, granules, 

15 water-dispersible granules, a wettable powder, an 
emulsif iable concentrate, a water-based suspension 
concentrate, an oil-based suspension concentrate, water 
soluble granules (or powder), tablets or capsules. 
However, so long as it is suitable for the purpose of the 

20 present invention, it may be formulated into any type of 
formulation which is commonly used in this field. 

Such agricultural adjuvants include solid carriers 
such as diatomaceous earth, slaked lime/ calcium 
carbonate, talc, white carbon, kaoline, bentonite, a 

25 mixture of kaolinite and sericite, clay, sodium 

carbonate/ sodium bicarbonate, rairabilite, zeolite and 
starch; solvents such as water, toluene, xylene, solvent 
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naphtha, dioxane, acetone, isophorone, methyl isobutyl 
ketone , chlorobenzene , cyclohexane , dimethylsulf oxide , 
dimethylformamide, N-methyl-2-pyr rolidone , and alcohol; 
anionic surfactants and spreaders such as a salt of fatty 
5 acid, a benzoate, an alkylsulf osuccinate , a 

dialkylsulfosuccinate, a polycarboxylate , a salt of 
alkylsulf uric acid ester, an alkyl sulfate, an alkylaryl 
sulfate, an alkyl diglycol ether sulfate, a salt of 
alcohol sulfuric acid ester, an alkyl sulfonate, an 

10 alkylaryl sulfonate, an aryl sulfonate, a lignin 
sulfonate, an alkyldiphenyl ether disulfonate, a 
polystyrene sulfonate, a salt of alkylphosphor ic acid 
ester, an alkylaryl phosphate, a styrylaryl phosphate, a 
salt of polyoxyethylene alkyl ether sulfuric acid ester, 

15 a polyoxyethylene alkylaryl ether sulfate, a salt of 
polyoxyethylene alkyl ether sulfuric acid ester, a 
polyoxyethylene alkylaryl ether sulfuric acid ester, a 
polyoxyethylnee alkyl ether phosphate, a salt of 
polyoxyethylene alkyl aryl phosphoric acid ester, and a 

20 salt of a condensate of naphthalene sulfonate with 

formalin; nonionic surfactants and spreaders such as a 
sorbitan fatty acid ester, a glycerin fatty acid ester, a 
fatty acid polyglycer ide , a fatty acid alcohol polyglycol 
ether, acetylene glycol, acetylene alcohol, an 

25 oxyalkylene block polymer, a polyoxyethylene alkyl ether, 
a polyoxyethylene alkylaryl ether, a polyoxyethylene 
styrylaryl ether, a polyoxyethylene glycol alkyl ether, a 
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polyoxyethylene fatty acid ester, a polyoxyethylene 
sorbitan fatty acid ester, a polyoxyethylene glycerin 
fatty acid ester, a polyoxyethylene hydrogenated castor 
oil, and a polyoxypropylene fatty acid ester; and 
5 vegetable and mineral oils such as olive oil, kapok oil, 
castor oil, palm oil, camellia oil, coconut oil, sesame 
oil, corn oil, rice bran oil, peanut oil, cottonseed oil, 
soybean oil, rapeseed oil, linseed oil, tung oil, and 
liquid paraffins. Such adjuvants may be selected for use 

10 among those known in this field, so long as the purpose 
of the present invention can thereby be accomplished. 
Further, various additives which are commonly used, such 
as a filler, a thickener, an anti-settling agent, an 
anti-freezing agent, a dispersion stabilizer, a 

15 phytotoxicity reducing agent, and an anti-mold agent, may 
also be employed. 

The weight ratio of the compound of the present 
invention to the various agricultural adjuvants is 
usually from 0.1 :99.9 to 95:5, preferably from 0.2:99.8 

20 to 85:15. 

The dose of the herbicidal composition of the present 
invention can not generally be defined, since it may vary 
depending upon the weather condition, the soil condition, 
the type of the formulation, the types of the weeds to be 
25 controlled, the season for the application, etc. 

However, it is usually applied so that the compound of 
the present invention would be applied in an amount of 
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from 0,5 to 5000 g/ha , preferably from 1 to 1000 g/ha, 
more preferably from 5 to 500 g/ha. The present 
invention covers such a method for controlling noxious 
weeds by application of such a herbicidal composition. 
5 The herbicidal compositions of the present invention 

may be used in admixture with or in combination with 
other agricultural chemicals, fertilizers or 
phytotoxicity-reducing agents. In such a case, they may 
exhibit even better effects or activities. As other 

10 agricultural chemicals, herbicides, fungicides, 

antibiotics, plant hormones or insecticides may, for 
example, be mentioned. Especially with a mixed 
herbicidal composition having the compound of the present 
invention used in admixture with or in combination with 

15 one or more active ingredients of other herbicides, it is 
possible to improve the herbicidal activities, the season 
for the application and the range of applicable weed 
types. Further, the compound of the present invention 
and an active ingredient of other herbicide may be 

20 separately formulated, so that they may be mixed for use 
at the time of application, or both may be formulated 
together. The present invention covers such mixed 
herbicidal compositions. 

The blend ratio of the compounds of the present 

25 invention with the active ingredients of other herbicides 
can not generally be defined, since it varies depending 
upon the weather condition, the soil condition, the type 
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of the formulation, the season for the application, the 
manner of the application, etc. However, one active 
ingredient of other herbicide may be incorporated usually 
in an amount of from 0.001 to 10000 parts by weight, 
5 preferably from 0.01 to 1000 parts by weight, per part by 
weight of the compound of the present invention. 
Further, the total dose of all of the active ingredients 
is usually from 0.1 to 10000 g/ha, preferably from 0.2 to 
5000 g/ha. The present invention covers a method for 
10 controlling noxious weeds by application of such 
herbicidal compositions . 

As the active ingredients of other herbicides, the 
following (common names) may be mentioned. 

(1) Those which are believed to exhibit herbicidal 
15 effects by disturbing auxin activities of plants, 

including a phenoxy acetic acid type such as 2,4-D, MCPA, 
MCPB or naproanilide , an aromatic carboxylic acid type 
such as 2,3,6-TBA, dicamba, picloram or clopyralid, and 
others such as benazolin, quinclorac, quinraerac or 
20 dif luf enzopyr . 

(2) Those which are believed to exhibit herbicidal 
effects by inhibiting photosynthesis of plants, including 
a urea type such as diuron, linuron, isoproturon or 
metobenzuron, triazine type such as simazine, atrazine, 

25 atratone, simetryn, prometryn, dimethametryn, metribuzin, 
terbuthylazine, cyanazine or ametryn, an uracil type such 
as bromacil or lenacil, an anilide type such as propanil 
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or cypromid, a carbamate type such as swep or 
phenmedipham, a hydroxybenzonit rile type such as 
bromoxynil, bromoxynil-octanoate or ioxynil, and others 
such as pyridate or bentazon. 
5 (3) A quaternary ammonium salt type such as paraquat or 
diquat, which is believed to be converted to free 
radicals by itself to form active oxygen in the plant 
body and thus to exhibit quick herbicidal effects. 

(4) Those which are believed to exhibit herbicidal 

10 effects by inhibiting chlorophyllbiosynthesis of plants 
and abnormally accumulating a photosensitizing peroxide 
substance in the plant body, including a diphenyl ether 
type such as nitrofen, chlomethoxyf en , bifenox, 
acifluorf en-sodium, fomesafen or oxyfluorfen, a cyclic 

15 imide type such as chlorphthalim, f lumioxadine / 

f lumiclor ac-pentyl , methyl [ 2-chloro-4-f luoro-5- ( 5 , 6 , 7 , 8- 
tetrahydro-3-oxo-lH , 3H- [1,3,4] thiadiazolo [3,4- 
a ]pyridazin-l-ylideneamino)phenylthio] acetate ( compound 
disclosed at page 60 of proceedings of 19th Meeting of 

20 Pesticide Science Society of Japan), and others such as 
oxadiation , sulf entrazone , car f entrazone-ethyl , 
thidiazimin , ethyl 2-chloro-5- ( 4-chloro-5- 
dif luorome thoxyl-l-methylpy razol-3-yl ) -4- 
f luorophenoxyacetate (compound disclosed at pages 70-71 

25 of proceedings of 21th Meeting of Pesticide Science 
Society of Japan). 

(5) Those which are believed to exhibit herbicidal 
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effects characterized by whitening activities by 
inhibiting chromogenesis of plants such as carotenoids, 
including a pyridazinone type such as norflurazon or 
metf lurazon, a pyrazole type such as pyrazolate, 
5 pyrazoxyfen or benzofenap, and others such as fluridone, 
f lur tamone , di f luf enican , methoxyphenone , clomazone, 
sulcotrione, 2-( 2 1 -nitro-4 1 -methylsulf onyl-benzoyl 3- 
cyclohexanedione (compound disclosed in US Patent 
5/506 r 195)r isoxaflutole or difenzoquat. 
10 (6) Those which exhibit herbicidal effects specifically 
to gramineous plants, including an 

aryloxyphenoxypropionic acid type such as diclofop- 
methyl , pyr iphenop-sodium, fluazif op-butyl , haloxyf op- 
methyl, quizalof op-ethyl or cyhalof op-butyl , and a 

15 cyclohexanedione type such as alloxydim-sodium, 
clethodim, sethoxydim or tralkoxydim. 
(7) Those which are believed to exhibit herbicidal 
effects by inhibiting an amino acid biosynthesis of 
plants, including a sulfonylurea type such as 

20 chlorimuron-ethyl , sulf ometuron-methyl , primisulf uron- 
methyl , bensulf uron-methyl , chlorsulf uron, metsulf uron- 
methyl , cinosulf uron , pyrazosulf uron-ethyl , azimsulf uron , 
f lazasulf uron, rimusulf uron, nicosulf uron, imazosulf uron , 
cyclosulf amuron, prosulf uron, f lupyr sulf uron , 

25 trisulf uron-methyl , halosulf uron-methyl or 

thif ensulf uron-methyl , a tr iazolopyr imidinesulf oneamide 
type such as flumetsulam or metosulam, an imidazolinone 
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type such as imazapyr , imazethapyr , iniazaquin, imazamox 
or iraazameth or imazamethabenz, a pyr iraidinylsalicylic 
acid type such as pyrithiobac-sodium, bispyr ibac-sodium 
or pyriminobac-methyl, and others such as glyphosate- 
5 ammonium, glyphosate-isopropylamine , gluf osinate-ammonium 
or bialaphos. 

(8) Those which are believed to exhibit herbicidal 
effects by inhibiting cell mitoses of plants, including a 
dinitroaniline type such as trifluralin, oryzalin, 
10 nitralin or pendimethalin, an organic phosphorus type 
such as amiprofos-methyl, butamifos, anilofos or 
piperophos, a phenylcarbamate type such as chlorpropham 
or bar ban, a cumylamine type such as daimuron, cumyluron 
or bromobutide, and others such as asulam or dithiopyr. 
15 (9) Those which are believed to exhibit herbicidal 
effects by inhibiting protein biosynthesis or lipid 
biosynthesis of plants, including a thiocarbamate type 
such as EPTC, butylate, molinate, dimepiperate , 
esprocarb, thiobencarb or pyributicarb, or 
20 chloroacetamide type such as alachlor, butachlor, 

pretilachlor, metolachlor, thenylchlor, dimethenamid , 
acetochlor or propachlor, and other compounds such as a 
ethobenzanide, mefenacet, thiaf luaraide , tridiphane, 
caf enst role , 4- ( 2-chlorophenyl ) -N-cyclohexyl-4 , 5-dihydro- 
25 N-ethyl-5-oxo-lH-tetrazol-l-carboxyamide (compound 

disclosed in JP-A-6-306061) , oxaziclomef on, or 2-ethyl-2- 
t 2- ( 3-chlorophenyl ) -2 , 3-epoxypropyl ] -indan-1 , 3-dione 
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(compound disclosed in JP-A-2-304043) . 

As is evident from Test Examples 1 and 2 given 
hereinafter, the compound of the present invention 
include those which show selectivity for effectively 
5 controlling weeds, while showing safety to crop plants 
such as rice, wheat and corn. When the compound of the 
present invention is to be used in the cultivation of 
such crop plants, synergistic effects may be obtained by 
using it in admixture with or in combination with one or 
10 more of the following compounds among the above-mentioned 
active compounds of other herbicides. 

In the cultivation of rice: 

2,4-D, MCPA, MCPB, naproanilide , quinclorac, 
simetryn, prometryn, dimethametryn, propanil, swep, 

15 bentazon, nitrofene, chlomethoxyf en, bifenox, oxadiazon, 
py r azolate , pyrazoxyf en , benzof enap , methoxyphenone , 
cyhalof op-butyl , bensulf uron-methyl , cinosulf uron , 
pyrazosulf uron-ethyl , azimsulf uron , imazosulf uron , 
cyclosulf amuron, bispyribac-sodium salt, pyriminobac- 

20 methyl, anilofos, piperophos, daimuron, cumyluron, 
bromobutide, dithiopyr, molinate, dimepiperate, 
esprocarb, thiobencarb, pyributicarb, thenylchlor, 
pretilachlor , butachlor, ethobenzanide, mefenacet, 
caf enstrole , 4- ( 2-chloropheny 1 ) -N-cyclohexyl-4 , 5-dihydro- 

25 N-ethyl-5-oxo-lH-tetrazole-l-carboxyamide, oxaziclomef on, 
and 2-ethyl-2-[ 2- ( 3-chlorophenyl ) -2 , 3-epoxypropyl ] - 
indane-1, 3-dione. 
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In the cultivation of corn: 

2,4-D, MCPA, dicamba, clopyralid, benazolin, 
dif luf enzopyr , diuron, linuron, metobenzuron, simazine, 
atrazine, atratone/ metribuzin, terbuthylazine , 
5 cyanazine, ametryn, cypromid, bromoxynil, bromoxynil- 
octanoate, pyridate, bentazon, paraquat , oxyfluorfen, 
f lumiclorac-pentyl , methyl [ 2-chloro-4-f luoro-5- { 5,6,7,8 
tetrahydro-3-oxo-lH, 3H-[1, 3, 4 ] thiadiazolo [ 3 , 4- 
a ]pyr idazin-l-y lideneami no ) phenyl thio ] acetate , 

10 fluridone, sulcotrione, 2- ( 2 1 -ni t ro-4 1 - 

methylsulfonylbenzoyl ) -1 , 3-cyclohexanedione , 
isoxaf lutole, car f entrazone ethyl, pr imisulf uron methyl, 
r imusulf uron, nicosulf uron , prosulf uron , halosulf uron- 
methyl, thif ensulf uron-methyl , f lumetsulam, metosulam, 

15 imazethapyr, glyphos ate- ammonium salt, glyphosate- 
isopropyl amine salt, gluf osinate-ammonium salt, 
trifluralin, pendimethalin, EPTC, butylate, alachlor , 
metolachlor , acetochlor, propachlor, dimethenamid and 
tridiphane . 

20 In the cultivation on wheat: 

MCPB, quinmerac, linuron, isoproturon, prometryn, 
bromoxynil, bromoxynil-octanoate, pyridate, bifenox, 
carf entrazone-ethyl , thidiazimin , ethyl 2-chloro-5-( 4- 
chloro-5-dif luoromethoxyl-l-methylpyrazol-3-yl ) -4- 

25 f luorophenoxy acetate, flurtamone, dif luf enican, 

sulcotrione, diclof op-methyl , tralkoxydim, chlorsulf uron 
metsulf uron-methyl , prosulf uron, halosulf uron-methyl , 
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flumetsulam, metosulam, pendimethalin, barban and 
imazamethabenz . 

Now , preferred embodiments of the present invention 
will be described* 

(1) The pyrazole compound of the above formula (I) or 
its salt. 

(2) The pyrazole compound or its salt according to 
Item 1, wherein the formula (I) is represented by the 
formula ( 1 1 ) : 




15 

wherein R x is an alkyl group, R 2 is a hydrogen atom or 
-A-R 3 , A is -S0 2 - r -CO-, -CH 2 - or -CH 2 CO- , R 3 is an alkyl 
group which may be substituted , an alkenyl group which 
may be substituted, an alkynyl group which may be 

20 substituted , a cyano group or a phenyl group which may 
be substituted, each of X 1 , X 2 and X 3 is a hydrogen atom, 
a halogen atom, an alkyl group, a haloalkyl group, an 
alkoxy group, an alkylthio group, an alkylsulf inyl group, 
an alkylsulf onyl group, a nitro group, -S0 2 N(R B )R g , 

25 -N(R 10 )SO 2 R 1JL , -CH 2 S{0)qR 12 or -OS0 2 R i3 , each of R 8 , R 9 , 

R 10' R il' R 12 and R i3 is an alkvl group, and q is an 
integer of from 0 to 2. 
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(3) The pyrazole compound or its salt according to 
Item 2, wherein A is -S0 2 ~, -CH 2 - or -CH 2 CO- , each of X 1 , 
X 2 and X 3 is a hydrogen atom, a halogen atom, an alkyl 
group, a haloalkyl group, an alkoxy group, an alkylthio 

5 group, an alkylsulf inyl group, an alkylsulf onyl group or 
a nitro group. 

(4) The pyrazole compound or its salt according to 
Item 3, wherein X 1 is an alkylthio group, an 
alkylsulf inyl group or an alkylsulf onyl group, and each 

10 of X 2 and X 3 is a hydrogen atom, a halogen atom, an .alkyl 
group, a haloalkyl group or a nitro group. 

(5) A herbicide containing the pyrazole compound or 
its salt as defined in Item 1, 2, 3, or 4, as an active 
ingredient . 

15 (6) A method for controlling noxious weeds, which 

comprises applying an effective amount of the pyrazole 
compound or its salt as defined in Item 1, 2, 3, or 4. 

(7) A method for controlling noxious weeds, which 
comprises applying an effective amount of the pyrazole 

20 compound or its salt as defined in Item 1, 2, 3, or 4 to 
an upland field. 

(8) A method for controlling noxious weeds, which 
comprises applying an effective amount of the pyrazole 
compound or its salt as defined in Item 1, 2, 3, or 4 to 

25 a corn field. 

(9) A method for controlling noxious weeds, which 
comprises applying an effective amount of the pyrazole 
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compound or its salt as defined in Item 1, 2, 3, or 4 to 
a wheat field. 

(10) A method for controlling noxious weeds, which 
comprises applying an effective amount of the pyrazole 

5 compound or its salt as defined in Item 1, 2, 3, or 4 to 
a paddy field. 

(11) A mixed herbicidal composition comprising at 
least one member selected from the pyrazole compound or 
its salt as defined in Item 1/ 2, 3, or 4 and at least 

10 one member selected from active ingredient compounds of 
other herbicides. 

(12) The compound of the above formula (II). 

(13) The compound according to Item 12, wherein 1 is 

0. 

15 (14) The compound of the above formula (IV). 

(15) The compound according to Item 14, wherein 1 is 

0. 

(16) The compound according to Item 14, wherein the 
formula (IV) is represented by the formula (IV): 




(IV ) 



R i 
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wherein R x is an alkyl group, each of X 1 , X 2 and X 3 is a 
hydrogen atom, a halogen atom, an alkyl group, a 
haloalkyl group, an alkoxy group, an alkylthio group, an 
alkylsulf inyl group, an alkylsulf onyl group, a nitro 
5 group, -S0 2 N(R 8 )R 9 , -N (R 10 ) S0 7 R 1X , -CH 2 S(0)qR 12 or 

-OS0 2 R 13 , each of R 8 , R 9 , R 10 , R n » R 12 and R 13 is an alkyl 
group, and q is an integer of from 0 to 2 • 

(17) The pyrazole compound or its salt according to 
Item 16, wherein each of X 1 , X 2 and X 3 is a hydrogen 

10 atom, a halogen atom, an alkyl group, a haloalkyl group, 
an alkoxy group, an alkylthio group, an alkylsulf inyl 
group, an alkylsulf onyl group or a nitro group. 

(18) The pyrazole compound or its salt according to 
Item 17, wherein X 1 is an alkylthio group, an 

15 alkylsulf inyl group or an alkylsulf onyl group, and each 

of X 2 and X 3 is a hydrogen atom, a halogen atom, an alkyl 
group, a haloalkyl group or a nitro group. 

BEST MODE FOR CARRYING OF THE INVENTION 
Now, the present invention will be described in 

20 further detail with reference to Examples. However, it 
should be understood that the present invention is by no 
means restricted to such specific Examples. Firstly, 
Preparation Examples for the compounds of the present 
invention will be described. 

2 5 PREPARATION EXAMPLE 1 

Preparation of 3-cyclopropyl-4- ( 4-t rif luorome thyl-2- 
methvlsulf onvlbenzoyl ) -5-hydroxy-l-methvlpvrazole (after- 
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mentioned Compound No. a-11) and 3-cvclopropyl-4-( 4- 
trif luoromethyl-2-methylsulf onylbenzoyl ) -l-methyl-5- 
pyrazolyl p-toluene sulfonate (after-mentioned Compound 
No. a-12) (First method) 
5 1) 1.4 g of methylhydrazine was added at room 

temperature to a solution having 5.53 g of tert-butyl 3- 
cylocopropyl-3-oxopropionate dissolved in 30 ml of 
tetrahydrofuran, and the mixture was reacted for about 2 
hours under reflux. 

10 After completion of the reaction, tetrahydrof uran was 

distilled off under reduced pressure to obtain 4.14 g of 
crude 3-cyclopropyl-5-hydroxy-l-methylpyrazole (after- 
mentioned Intermediate No. la-1). 

The melting point of this product was from 95 to 

15 121°C, and the NMR spectrum data are as follows. 
1 H-NMR 5ppm [Solvent: CDC1 3 ] 

0.76-0.8 (m,2H), 0.9-0.99 (m,2H), 1.74-1.81 <m,lH), 3.06 
Is), 3,26 (s,3H), 4.6 (bs) 

2) A solution having 0.41 g of sodium carbonate 

20 dissolved in 30 ml of water, was added to a solution 

having 1 g of 3-cyclopropyl-5-hydroxy-l-methylpyrazole 
obtained in the preceding step dissolved in 30 ml of 
toluene, followed by stirring for 5 minutes. Then, 4- 
trif luoromethyl-2-methylthiobenzoyl chloride 

25 preliminarily prepared by mixing and reacting under 
reflux for one hour, 1.52 g of 4-tr if luoromethyl-2- 
methylthiobenzoic acid, 5 ml of thionyl chloride and a 
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catalytic amount of N,N-dimethylformamide, followed by 
removal of excess thionyl chloride, was added thereto, 
and the mixture was reacted at 50°C for one hour. 
After completion of the reaction, the reaction 
5 mixture was cooled and put into water, and extracted with 
ethyl acetate. The obtained ethyl acetate layer was 
washed with a saturated sodium chloride aqueous solution 
and then dried over anhydrous sodium sulfate, and the 
solvent was distilled off under reduced pressure. The 
10 obtained residue was purified by silica gel column 

chromatography to obtain 0.8 g of oily 3-cyclopropyl-l- 
methyl-5-pyrazolyl 4-tr if luoromethyl-2-methylthiobenzoate 
(after-mentioned Intermediate No. 2a-16). The NMR 
spectrum data of the product are as follows. 
15 1 H-NMR <Jppm [Solvent: CDC1 3 ] 

0.69-0.73 <m,2H), 0.86-0.91 (m,2H), 1.85-1.92 (m,lH), 
2.53 (s,3H), 3.70 (s,3H), 5.94 (S,1H), 7.46 (d,lH), 7.53 
(S,1H), 8.24 (d,lH) 

3) 0.91 g of methachloroperbenzoic acid was dividedly 
20 added at room temperature to a solution having 0.7 5 g of 
3-cyclopropyl-l-methyl-5-pyrazolyl 4-trif luoromethyl-2- 
methylthiobenzoate obtained in the preceding step 
dissolved in 30 ml of methylene chloride, and the mixture 
was reacted for one hour within a range of from room 
25 temperature to 40 W C. 

After completion of the reaction, the reaction 
mixture was put into water and extracted with methylene 
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chloride. 

The obtained methylene chloride layer was washed with 
dilute alkali and then with water, and thereafter dried 
over anhydrous sodium sulfate , and methylene chloride was 
5 distilled off. The obtained residue was purified by 

silica gel column chromatography to obtain 0.75 g of 3- 
cyclopropyl-l-methyl-5-pyrazolyl 4-tr if luoromethyl^2- 
methylsulf onylbenzoate (after-mentioned Intermediate No. 
2a-5) having a melting point of from 99 to 102°C. The 
10 NMR spectrum data of the product are as follows. 
*H— NMR <5ppm [Solvent: CDCI3] 

0.73-0.77 (m,2H), 0.86-0.94 <m„2H), 1.87-1.93 (m f lH), 
2.05 (s,3H), 3,74 (s,3H), 5.95 (s,lH), 8.0 (d,lH), 8.06 
(d,lH), 8.47 <s,lH) 
15 4) A mixture comprising 0.7 g of 3-cyclopropyl-l- 

methyl-5-pyrazolyl 4-trif luoromethyl-2- 

methylsulf onylbenzoate obtained in the preceding step, 
0.3 g of dry potassium carbonate, 25 ml of toluene and 5 
ml of N,N-dimethylf ormamide, was reacted for one hour 

20 under an azeotropic dehydration condition using a Dean- 
Stark azeotropic dehydration apparatus. 

After completion of the reaction, the reaction 
mixture was cooled and put into water, and the aqueous 
layer was washed with ethyl acetate. The aqueous layer 

25 was acidified with concentrated hydrochloric acid and 

extracted with ethyl acetate. The obtained ethyl acetate 
layer was washed with a saturated sodium chloride aqueous 
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solution and dried over anhydrous sodium sulfate. Then, 
ethyl acetate was distilled off under reduced pressure to 
obtain the desired product 3-cyclopropyl-4- ( 4- 
trif luoromethyl-2-methylsulf onylbenzoyl ) -5-hydroxy-l- 
5 methylpyrazole (after-mentioned Compound No. a-11) as a 
viscous crude product. The NMR spectrum data of this 
product are as follows. 
1 H-NMR dppm [Solvent: CDC1 3 ] 

0.42-0.45 (m,2H), 0.72-0.81 (m,2H), 0.95-1.05 (m,lH), 
10 3.34 (s f 3H), 3.67 (s,3H), 7.73 (d,lH), 8.0 (d,lH), 8.4 
(s,lH) 

The melting point of 3-cyclopr opyl-4- ( 4- 
tr if luoromethyl-2-methylsulf onylbenzoyl ) -5-hydroxy-l- 
methylpyrazole as the above-mentioned viscous crude 

15 product, was from 83 to 93°C. 

5) 0.155 g of p-toluene sulfonyl chloride was added 
to a mixture comprising 0.3 g of 3-cyloropropyl-4- ( 4- 
trif luoromethyl-2-methylsulf onylbenzoyl) -5-hydroxy-l- 
methylpyrazole obtained in the preceding step, 0.118 g of 

20 dry potassium carbonate, 0.002 g of tetraethyl ammonium 
bromide, 20 ml of toluene and 5 ml of N,N- 
dimethylf ormamide, and the mixture was reacted for about 
one hour within a range of from 40 to 50°C with stirring. 
After completion of the reaction, the reaction 

25 mixture was put into water and extracted with ethyl 

acetate. The obtained ethyl acetate layer was washed 
with water and further with a saturated sodium chloride 
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aqueous solution and then dried over anhydrous sodium 
sulfate, and ethyl acetate was distilled off under 
reduced pressure. The obtained residue was purified by 
silica gel column chromatography to obtain 0.3 g of 3- 
5 cyclopropyl~4-( 4-tr if luoromethyl-2- 

methylsulf onylbenzoyl) -l-methyl-5-pyrazolyl p-toluene 
sulfonate { af ter-mentioned Compound No. a-12) as a 
viscous desired product. The NMR spectrum data of this 
product are as follows. 

10 ^H— NMR Sppm [Solvent: CDC1 3 ] 

0.52-0.56 (m,2H), 0.8-0.84 (m,2H), 1.48-1.55 <m,lH), 2.47 
(s,3H), 3.32 (s,3H), 3.65 (s,3H), 7.37 (d,2H), 7-58 
(d,lH), 7.82 (d,2H), 7.89 (d,lH), 8.28 (s,lH) 

The melting point of the above viscous 3-cyclopropyl- 

15 4- ( 4-tr if luoromethyl-2-methylsulf onylbenzoyl )-l-rae thy 1-5- 
pyrazolyl p-toluene sulfonate was from 67 to 70°C. 
PREPARATION EXAMPLE 2 

Preparation of 3-cyclopropyl-4- ( 4-t r if luoromethyl-2- 

me thylsulf onylbenzoyl ) -5-hydroxy-l-methvlpyrazole (after- 
20 mentioned Compound Mo. a-11) and 3-cyclopropyl-4"( 4- 

t r i flour ome thy 1-2-methylsulf onylbenzoyl ) -l-methyl-5- 

pyrazolyl p-toluene sulfonate (after-mentioned compound 

No. a-12) (Second method) 

1) A mixture comprising 3.88 g of 3-cyloropropyl-l- 
25 methyl-5-pyrazolyl 4-t r if luoromethyl-2- 

methylsulf onylbenzoate (after-mentioned Intermediate No. 

2a-5), 1.52 g of dry potassium carbonate, 100 ml of 
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toluene and 20 ml of N, N-dimethylf ormamide , was reacted 
for one hour under an azeotropic dehydration condition 
using a Dean-Stark azeotropic dehydration apparatus* 
After completion of the reaction, the reaction 
5 mixture was cooled and put into water, followed by liquid 
separation. The obtained aqueous layer was acidified 
with concentrated hydrochloric acid and extracted with 
ethyl acetate. The obtained ethyl acetate layer was 
washed with water and then with a saturated sodium 
10 chloride aqueous solution and dried over anhydrous sodium 
sulfate. Then, ethyl acetate was distilled off under 
reduced pressure to obtain 3.88 g of viscous 3- 
cyclopropyl-4- ( 4-tr if luoromethyl-2- 

methylsulfonylbenzoyl ) -5-hydroxy-l-methylpyr azole as a 
15 crude product. This product was left to stand to 

sufficiently remove the solvent to obtain crystals of 3~ 
cyclopropyl-4- ( 4-trif luoromethyl-2- 

methylsulf onylbenzoyl ) -5-hydroxy-l-methylpyr azole (after- 
mentioned Compound No. a-11 ) as the desired product, 

20 having a melting point of from 153 to 157°C. 

2) 0.36 g of p-toluene sulfonyl chloride was added to 
a mixture comprising 0.7 g of crystals of 3-cyclopropyl- 
4- ( 4- tr if luoromethyl- 2-methylsulf onylbenzoyl )-5-hydroxy- 
1-methylpyrazole obtained in the preceding step, 0.27 g 

25 of dry potassium carbonate, 0*005 g of tetraethylammonium 
bromide/ 20 ml of toluene and 4 ml of N,N- 

dimethylf ormamide, and the mixture was reacted for about 
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1.5 hours within a range of from 40 to 50°C with 
stirring . 

After completion of the reaction, the reaction 
mixture was put into water and extracted with ethyl 
5 acetate. The obtained ethyl acetate layer was washed 
with a saturated sodium chloride aqueous solution and 
dried over anhydrous sodium sulfate. Then, ethyl acetate 
was distilled off under reduced pressure. The obtained 
residue was purified by silica gel column chromatography 

10 to obtain 0.7 g of crystals of 3-cyclopropyl-4-< 4- 

tr if louromethyl-2-methylsulf onylbenzoyl ) -l-methyl-5- 
pyrazolyl p-toluene sulfonate (after-mentioned Compound 
No. a-12) as the desired product, having a melting point 
of from 135 to 138°C. 

15 PREPARATION EXAMPLE 3 

Preparation of 3-cvclopropyl-4- ( 2 , 4-dichloro-3- 
methylbenzoyl ) -5-hydroxy-l-methylpyr azole ( after- 
mentioned Compound No. a-8) 

1) 2.76 g of 3-cyclopropyl-5-hydroxy-l-methylpyrazole 

20 (after-mentioned Intermediate No. la-1) and 3.9 g of 2,6- 
dichlorotoluene were charged into 30 ml of l r 2- 
dichloroethane, and 6 . 7 g of dry aluminum chloride was 
dividedly added thereto at a temperature of not higher 
than 50°C with stirring. After the addition, stirring 

25 was continued for from 10 to 15 minutes within a range of 
from 35 to 40°C. Then, a solution having 4 . 0 g of carbon 
tetrachloride dissolved in 4 ml of 1 , 2-dichloroethane , 
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was dropwise added thereto at the same temperature. 
After completion of the dropwise addition, the mixture 
was reacted for 1.5 hours at a temperature of from 40 to 
45°C. 

5 After completion of the reaction, the reaction 

mixture was put into 150 ml of ice water to separate a 
1 , 2-diclhoroethane layer . 

2) 0 . 5 ml of water was added thereto, and the mixture 
was heated to 50°C, whereupon 3.5 ml of concentrated 

10 sulfuric acid was gradually dropwise added thereto. 

After completion of the dropwise addition, the mixture 
was reacted for 1.5 hours under reflux. 

After completion of the reaction, the reaction 
mixture was left to cool, and 150 ml of water was added 

15 thereto, followed liquid separation. The obtained 1,2- 
dichloroethane layer was washed with water and then 
extracted with an alkaline solution having 3.5 g of 
sodium hydroxide dissolved in 100 ml of water. Then, 50% 
sulfuric acid was added thereto to make the liquid weakly 

20 acidic and extracted with methylene chloride. The 
obtained methylene chloride layer was dried over 
anhydrous sodium sulfate, and methylene chloride was 
distilled off under reduced pressure to obtain 3.5 g of 
the desired product having a melting point of from 112 to 

25 115°C. The NMR spectrum data of this product are as 
follows . 

1 H-NMR £ppm [Solvent: CDC1 3 ] 
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0.66-0.71 (m,2H), 0.93-0.99 <m,2H), 1.15-1.22 (m,lH), 
2.72 (s,3H), 3.89 (S,3H), 7.34 (d r lH), 7.57 (d,lH) 
Preparation Example 4 

Preparation of 4-( 2 , 4-dichlorobenzoyl ) -3-cyclopropyl-l- 
5 ethvl-5-hvdroxvpyrazole (after-mentioned Compound No. a- 
181 

1) A solution having 0.87 g of dry hydrazine 
dissolved in 5 ml of dry tetrahydrof uran , was added to a 
solution having 5 g of tert-butyl 3-cyclopropyl-3- 

10 oxopropionate dissolved in 30 ml of dry tetrahydrof uran / 
and the mixture was reacted for one hour under reflux. 

After completion of the reaction, tetrahydrof uran , 
etc. were distilled off under reduced pressure to obtain 
3.3 g of 3-cyclopropyl-5-hydroxypyrazole (after-mentioned 

15 Intermediate No. 3-1) having a melting point of from 213 
to 217°C. The NMR spectrum data of this product are as 
follows . 

1 H-NMR £ppm [Solvent; heavy MDSO] 

0.57-0.61 (m,2H) f 0.81-0.86 <m,2H), 1.70-1.77 (m,lH), 5.1 
20 (S,1H), 10.16 (bs,lH) 

2) 1.61 g of 3-cyclopropyl-5-hydroxypyrazole obtained 
in the preceding step was mixed with a solution having 
1.89 g of dry potassium carbonate dissolved in 20 ml of 
hexamethylphosphor ic triamide, and the mixture was cooled 

25 within a range of from 0 to 2°C. Then, iodoethane was 
dropwise added thereto within a range of from 0 to 5°C 
over a period of about 15 minutes. Then, the mixture was 
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reacted for one hour at the same temperature and then 
further reacted for one hour within a range of from room 
temperature to 40°C. 

3) 2.72 g of 2 r 4-dichlorobenzoyl chloride was added 
5 thereto at room temperature, and the mixture was reacted 

for 0.5 hour at the same temperature and further reacted 
for 0.5 hour at 40°C. 

After completion of the reaction, the reaction 
mixture was put into water and extracted with toluene. 

10 The obtained toluene layer was thoroughly washed with 

water and then with a saturated sodium chloride aqueous 
solution and then dried over anhydrous sodium sulfate. 
Then, toluene was distilled off under reduced pressure, 
and the obtained residue was purified by silica gel 

15 column chromatography to obtain 1.2 g of 3-cyclopropyl-l- 
ethyl-5-pyrazolyl 2 , 4-dichlorobenzoate ( after-mentioned 
Intermediate No. 2a-7) having a melting point of from 61 
to 63°C. The NMR spectrum data of this product are as 
follows . 

20 1 H-NMR <5ppm [Solvent: CDC1 3 ] 

0.69-0.73 <m,2H), 0.87-0.9 (m,2H) f 1.4 (t,3H), 1.85-1.92 
(m,lH), 4.02-4.08 <q,2H), 5.92 <S,1H), 7.39 <d,lH), 7.55 
(s,lH), 7.94 <d,lH) 

4) Using 1.1 g of 3-cyclopropyl-l-ethyl-5-pyrazolyl 
25 2 , 4-dichlorobenzoate obtained in the preceding step, 

0.843 g of the desired product having a melting point of 
from 74 to 77°C was obtained in the same manner as Step 
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4) in Preparation Example 1. 
PREPARATION EXAMPLE 5 

Preparation of 3-cyclopropyl-4-( 4-tr if luoromethyl-2- 
methylsulf onylbenzoyl ) -l-methyl-5-pyrazolyl benzene 
5 sulfonate (after-mentioned Compound No. a-27 ) 

1) 0*57 g of 3-cyclopropyl-l-methyl-5-pyrazolyl 4- 
tr if luoromethyl-2-methylsulf onyl benzoate (after- 
mentioned Intermediate No. 2a-5), 20 ml of toluene and 1 
ml of N, N-dimethylf ormamide were charged into an 

10 Erlenmeyer flask, and 0.11 g of potassium carbonate was 
added thereto. The mixture was reacted for 15 hours 
under an azeotropic dehydration condition to obtain a 
reaction mixture containing a potassium salt of 3- 
cyclopropyl-4-( 4-tr if luoromethyl-2- 

15 methylsulf onylbenzoyl )-5-hydroxy-l-methylpyrazole . 

2) The reaction mixture obtained in the preceding 
step was left to cool, and 0.1 g of tetraethylammonium 
chloride and 0.1 g of potassium iodide were added 
thereto. Then, 0.27 g of benzene sulfonyl chloride was 

20 added thereto. The mixture was reacted for 5.5 hours at 
55°C with stirring. 

After completion of the reaction, the reaction 
mixture was put into water and extracted with ethyl 
acetate. Then, the extract was washed with water. The 

25 obtained organic layer was dried over anhydrous sodium 
sulfate, then concentrated and thereafter purified by 
silica gel column chromatography to obtain 0.49 g of the 
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desired product having a melting point of from 175 to 
178°C. The NMR spectrum data of this product are as 
follows. 

^H— NMR £ppm [Solvent: CDC1 3 ] 
5 0.46-0.05 (m,2H), 0.73-0.81 (m,2H), 1.33-1.41 <m,lH), 

3.27 <s,3H), 3.63 (s,3H), 7.53-7.58 (m,3H), 7.7 (t,lH), 
7.85 (d f lH), 7-96 (d,2H), 8.27 (S,1H) 
PREPARATION EXAMPLE 6 

Preparation of 3-cvclopropyl-4- ( 4-t r if luoromethyl-2- 

10 methvlsulf onvlbenzoyl ) -l-methyl-5-pyra zolvl n- 

propanesulf onate (after-mentioned Compound No. a-89 ) 

A mixture comprising 0.4 g of 3-cyclopropyl-4- ( 4- 
trif luoromethyl-2-methylsulf onylbenzoyl) -5-hydroxy-l- 
methylpyrazole (after-mentioned Compound No. a-11), 20 ml 

15 of toluene, 5 ml of N ,N— dimethylf ormamide , 5 mg of 
tetraethylammonium bromide and 0.16 g of n- 
propanesulf onyl chloride, was reacted for about 12 hours 
at 40°C with stirring. 

After completion of the reaction, the reaction 

20 mixture was put into water and extracted with ethyl 

acetate. The obtained ethyl acetate layer was washed 
with a saturated sodium chloride aqueous solution and 
then dried over anhydrous sodium sulfate. Then, ethyl 
acetate was distilled off under reduced pressure. The 

25 obtained residue was purified by silica gel column 

chromatography to obtain 0.34 g of the desired product 
having a melting point of from 128 to 131°C. The NMR 
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spectrum data of this product are as follows. 
1 H-NMR tfppm [Solvent; CDC1 3 ] 

0.43-0.51 (m,2H), 0.78-0.82 (m f 2H), 1.12 (t,3H) f 1.1-1.2 
(m,lH), 2.0-2.1 (m,2H), 3.33 (s,3H), 3.53 (t,2H), 3.82 
5 <s,3H), 7.70 (d,lH), 7.96 (d,lH), 8*38 (S,1H) 
PREPARATION EXAMPLE 7 

Preparation of 5-benzyloxy-3-cyclopropyl-4-( 4- 

trif luoromethyl-2-methvlsulf onylbenzoyl ) -1-methylpyrazole 

{after-mentioned Compound No. a-94) 

10 0.14 g of benzyl chloride was added to a mixture 

comprising 0.4 g of 3-cyclopropyl-4- ( 4-tr if luoromethyl-2- 
methylsulf onylbenzoyl ) -5-hydroxy-l-methylpyrazole ( after- 
mentioned Compound No. a-11), 0.16 g of dry potassium 
carbonate, 5 mg of benzyltr iethylammonium chloride, 5 mg 

15 of potassium iodide, 20 ml of toluene and 5 ml of N , N— 
dimethylf ormamide , and the mixture was reacted for 24 
hours within a range of from 50 to 70°C with stirring. 

After completion of the reaction, the reaction 
mixture was put into water and extracted with ethyl 

20 acetate. The obtained ethyl acetate layer was washed 
with a saturated sodium chloride aqueous solution and 
then dried over anhydrous sodium sulfate. Then, ethyl 
acetate was distilled off under reduced pressure. The 
obtained residue was purified by silica gel column 

25 chromatography to obtain 0.25 g of the desired product 
having a melting point of from 154 to 157°C. The NMR 
spectrum data of this product are as follows. 
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1 H-NMR Sppm [Solvent: CDC1 3 ] 

0.68-0.71 (m,2H), 0.85-0.88 (m,2H), 1.8-2.0 (m,lH), 3.35 
(s,3H), 3.42 (s,3H), 5.00 (s,2H), 7.11-7.12 (m,2H), 7.26- 
7.30 (m,3H), 7.58-7.60 (d,lH), 7.58-7.88 (d,lH) , 8.34 
5 <s,lH) 

PREPARATION EXAMPLE 8 

Preparation of 5- ( 2-chloro-2-prQpenvloxy ) -3-cvclopropyl- 
4- ( 4-t rif luoromethyl-2-methylsulf onylbenzovl ) -1- 
methylpyrazole (after-mentioned Compound No. a-213) 

10 A mixture comprising 0.776 g of 3-cyclopropyl-4- ( 4- 

trif luoromethyl-2-methylsulf onylbenzoyl) -5-hydroxy-l- 
methylpyrazole (after-mentioned Compound No. a-11), 30 ml 
of toluene, 4 ml of N,N-dimethylf ormamide , 5 mg of 
tetraethylammonium bromide and 0.245 g of 2,3- 

15 dichloropropene , was reacted for 1 hour at room 

temperature, then reacted for 4 hours at a temperature of 
from 60 to 80°C with stirring. 

After completion of the reaction, the reaction 
mixture was put into water and extracted with ethyl 

20 acetate. The obtained ethyl acetate layer was washed 
with a saturated sodium chloride aqueous solution and 
then dried over anhydrous sodium sulfate. Then, ethyl 
acetate was distilled off. The obtained residue was 
purified by silica gel column chromatography to obtain 

25 0.65 g of the desired product having a melting point of 

from 180 to 111°C. The NMR spectrum data of this product 
are as follows. 
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^-NMR £ppm [Solvent: CDCI3] 

0.59-0,61 (m,2H) r 0.84-0.86 (m,2H), 1.6-1.7 (m f lH), 3.38 
(s,3H), 3.67 (s,3H), 4.68 (s,2H), 5.37-5.4 (d,2H), 7.62 
(d,lH), 7.93 (d,lH), 8-38 (s,lH) 
5 PREPARATION EXAMPLE 9 

Preparation of 3-cvclopropvl-l-methyl-4- ( 2-methyl thio-4- 
trif luoronmethylbenzoyl )-5-hvdroxypyrazole (af ter- 
mentioned Compound No. a-82) # 3-cyclopropvl-l-methyl-4- 
( 2-methylthio-4-trif luoromethylbenzoyl ) -5-pyrazoiyl p- 
10 toluene sulfonate (after-mentioned Compound No, a-72) and 
3-cvclopropyl-4-( 4-trif luoromethvl-2- 

methylsulf onylbenzoyl ) l-methyl-5-py razolyl p-toluene 
sulfonate (after-mentioned Compound No. a-12) 

1) Into a 200 ml autoclave, 1.59 g of 4-iodo-3- 

15 methylthiobenzotrif luoride prepared in accordance with 
the following Preparation Example 10, 1.38 g of 3- 
cyclopropyl-5-hydroxy-l-methylpyrazole (after-mentioned 
Intermediate No. la-1)/ 0.5 g of tr iethylamine , 3.1 g of 
potassium carbonate , 0.22 g of palladium (II) 

20 bis ( triphenylphosphine) dichloride and 40 ml of dioxane 
were put and sealed, and the interior of the autoclave 
was flushed with carbon monoxide (pressure: 65 kg/cm 2 ), 
followed by a reaction at 140°C for 8 hours. After 
completion of the reaction, the solvent was distilled 

25 off, and the residue was dissolved in water, and then 
insoluble matters were filtered off. The filtrate was 
washed with dichlorome thane ♦ The washed product was 
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acidified (pH=l) with concentrated hydrochloric acid and 
extracted with dichloromethane . The obtained extract 
solution was dried over anhydrous sodium sulfate, and the 
solvent was distilled off to obtain 1,59 g of 3- 
5 cyclopropyl-l-methyl-4- ( 2-methylthio-4- 

trif luoromethylbenzoyl )-5-hydroxypyrazole (after- 
mentioned Compound No. a-82) as a reddish brown solid. 

2) 1.59 g of 3-cyclopropyl-l-methyl-4-( 2-methyl thio- 
4- trif luoromethylbenzoyl ) -5-hydroxypyrazole obtained in 

10 the preceding step was mixed, without purification, with 
20 ml of toluene, 4 ml of N , N-dimethylf ormamide , 0.94 g 
of p-toluene sulfonyl chloride and 0.34 g of potassium 
carbonate, and the mixture was reacted at 60°C for 3 
hours. After completion of the reaction, water was added 

15 to the reaction mixture, and the mixture was extracted 

with ethyl acetate. The extract solution was dried over 
anhydrous sodium sulfate, and the solvent was distilled 
off. The obtained residue was purified by silica gel 
column chromatography (developing solvent: ethyl 

20 acetate/hexane=l/4 ) to obtain 0.53 g of 3-cyclopropyl-l- 
methyl-4- ( 2-methylthio-4-tr if luoromethylbenzoyl ) -5- 
pyrazolyl p-toluene sulfonate (after-mentioned Compound 
No. a-72). The NMR spectrum data of this product are as 
follows . 

25 1 H-NMR (Jppm (Solvent: CDC1 3 ] 

0.79 (m,2H), 0.90 (m,2H), 1.97 (m,lH), 2.39 (s,3H), 2.47 
(s,3H), 7.23 (d,2H), 7-32 (d,lH), 7.48 (s,lH), 7.49 
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(d,lH), 7.53 (d,2H) 

3). 0,46 g of 3-cyclopropyl-l-methyl-4- ( 2-methylthio- 
4-tr if luoromethylbenzoyl ) -5-pyrazolyl p- toluene sulfonate 
obtained in the preceding step was dissolved in 10 ml of 
5 dichloromethane, and 0.47 g of 85% methachloroperbenzoic 
acid was added thereto under cooling with ice. Then, the 
mixture was returned to room temperature and reacted over 
night with stirring. After completion of the reaction, 
an aqueous sodium hydrogen carbonate solution was added 

10 to the reaction mixture, and the mixture was extracted 
with dichloromethane. The extract layer was dried over 
anhydrous sodium sulfate r and the solvent was distilled 
off. The obtained residue was purified by silica gel 
column chromatography (developing solvent: ethyl 

15 acetate/hexane=3/7 ) to obtain 0.49 g of 3-cyclopropyl-4- 
( 4-tr if luoromethyl-2-methylsulf onylbenzoyl ) -l-methyl-5- 
pyrazolyl p- toluene sulfonate (after-mentioned Compound 
No. a-12) . 

PREPARATION EXAMPLE 10 

20 Preparation of 4-iodo-3-methvlthiobenzotr if luor ide 

1) 123.85 g of sodium iodide was added to a solution 
having 42.23 g of 4-chloro-3-ni trobenzotr i fluoride 
dissolved in 200 ml of N, N-dimethylf ormamide , and the 
mixture was reacted at 140°C for 17 hours. 

25 After completion of the reaction, the reaction 

mixture was put into water and extracted with ethyl 
ether. The ethyl ether layer was washed with water and 
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then dried over anhydrous sodium sulfate. Then, ethyl 
ether was distilled off. The obtained residue was 
purified by silica gel column chromatography to obtain 
44.15 g of 4-iodo-3-nitrobenzotr if luoride . The NMR 
5 spectrum data of this product are as follows. 
1 H— NMR 5ppm [Solvent: CDC1 3 ] 
7.52 (dd,lH), 8.11 (s,lH), 8.22 (d f lH) 

2) A solution having 30 g of 4-iodo-3- 
nitrobenzotr if luoride obtained in the preceding step 
10 dissolved in 300 ml of acetic acid r was heated, and 26.4 
g of reduced iron was added thereto over a period of 15 
minutes at a temperature of from 85 to 95°C. Then r the 
mixture was reacted for further 5 minutes at the same 
temperature. 

15 After completion of the reaction, the reaction 

mixture was cooled with ice f and insoluble matters were 
filtered off using celite. The filtration cake was 
thoroughly washed with ethyl acetate, and the washing 
liquid and the filtrate were mixed, followed by washing 

20 with water for 5 times. The obtained ethyl acetate laye 
was dried over anhydrous sodium sulfate, and ethyl 
acetate was distilled off under reduced pressure. The 
obtained residue was purified by silica gel column 
chromatography to obtain 25.52 g of oily 3-amino-4- 

25 iodobenzotrif luoride . The NMR spectrum data of this 
product are as follows. 
X H-NMR £ppm [Solvent: CDC1 3 J 
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6.70 (dd,lH), 6-93 (d,lH), 7-73 (d,lH) 

3) To a solution containing a part (5.1 g) of 3- 
amino-4-iodebenzotrif luor ide obtained in the preceding 
step, 16.75 g of dimethyldisulf ide and 80 ml of 
5 chloroform, a solution having the rest (20*42 g) of 3- 
amino-4-iodebenzotr if luor ide obtained in the preceding 
step dissolved in 20 ml of chloroform and 11.92 g of 
tert-butylnitrite, were simultaneously dropwise added at 
a temperature of from 25 to 30°C. After completion of 

10 the dropwise addition , the mixture was reacted at room 
temperature for 16 hours. 

After completion of the reaction, 200 ml of methylene 
chloride was added to the reaction mixture, and the 
mixture was washed with an aqueous hydrochloric acid 

15 solution with pH 1 to 2 . Then, the methylene chloride 
layer was washed with water and dried over anhydrous 
sodium sulfate. Then, methylene chloride and chloroform 
were distilled off under reduced pressure* The obtained 
residue was purified by silica gel column chromatography 

20 to obtain 19.89 g of the desired product as an oily 

substance. The NMR spectrum data of this product are as 
follows. 

1 H-NMR <5ppm (Solvent: CDC1 3 ] 

2.51 (s,3H), 7.08 (dd,lH), 7-26 (d,lH), 7.90 (dd r lH) 
25 Other compounds of the present invention can be 

prepared in accordance with the above described 
Preparation Examples or the above described various 
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processes for producing the compounds of the present 
invention. Typical examples of the intermediate compound 
represented by the above formula (II) will be shown in 
Table lr typical examples of the intermediate compound 
5 represented by the above formula (IV) will be presented 

in Tables 2a and 2b, typical examples of the intermediate 
compound represented by the above formula (IX) will be 
presented in Table 3, and typical examples of the 
compound of the present invention represented by the 
above formula (I) will be presented in Tables 4a and 4b. 
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<2> 'A 



Table 1 



Inter- ! 
mediate 

No. 


R , 


CZ> V\ 

\ 


Physical 
Properties 


1 a - 1 


CH, 




m.p . 

9 5-1 2 1 *C 


1 a - 2 


CH t CH, 






1 a - 3 


n-C,H, 






1 a - 4 


n-CH. 


[>- 




1 a - 5 


CHCCH,), 


o- 




1 b - 1 


CH, 


CH, v~ 




1 b - 2 


CH 2 CH 3 


CH,^~ 




1 b - 3 


n-C,H, 


CH, *s~s~^^_ 




1 b - 4 


n -C 4 H 9 


CH, s~ \^>— 




1 b - 5 


CHCCH,): 


CH, v^N—~|^^_ 
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Table 2a 



N 




'N 
I 

R . 



O 
II 

o c 




(X)n 



( IVa > 



Inter- 
mediate 
NO. 


R . 


(X)n 


Phys ical 
properties 


2 a - 1 


CH 9 


CI 

-©-CI 




2 a - 2 


CH, 




m.p- 84 — 87°C 


2 a - 3 


CH, 


-<^OVsO,CH, 


m.p. 148— 150'C 


2 a - 4 


CH, 


CI CH, 




2 a - 5 


CH, 


SpiCH, 

-\o>-cf s 


m.p. 99— 102*C 


2 a - 6 


CH, 


-(OVSCH, 




2 a - 7 


CH,CH, 




m.p. 6 1 -* 63°C 


2 a - 8 


CH j 


NO, 

-^OVsOiCH, 
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Table 2a (continued) 



Inter- 
mediate 
NO. 


R i 


(X)n 


Phv « i r~ a 1 

properties 


2 a - 9 


CHiCHj 




_ _ qc — qq w n 
m . p . so w 


2 a - 10 


CH 3 


-<^0)^SCH3 




2 a - 11 


CHi 


CI 




2 a - 12 


CH i CH j 


CJ CHj 
-/(5/-S02CH3 




2 a - 13 


n-CaH, 


-^Q^-SOtCHj 




2 a - 14 


CH,CH 3 


SQ t CH, 


m.p. 94- 9T*C 


2 a - 15 


CHCCH,), 


S0,CH, 




2 a - 16 


CHi 


SCH, 


Oily 


2 a - 17 


CH, 


S(3,CH, 


m.p- 

136- 140 *C 
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Table 2a (continued) 



Inter- 
mediate 


R i 


(X )n 

/ 


properties 


o 0 1 0 
c a lo 


\* 11 3 


-(O>-«0. 








SCH, 


m.p. 

90-93*0 


c d £ v. 


v-» II 2 V 1 1 3 


NO, 

-<@>-ci 




O o - 91 

£ o £ 1 




SD 2 C H 2 C H 3 

"<@>-CF, 


Viscous 


2 a — 22 


CHj 




Viscous 


2 a — 23 


CHa 


CFa 

-(py-SCHa 


Viscous 


2 a - 24 


CH 3 


-<O/-S0,CH, 


m.p, 

146 —149 m C 


2 a - 25 


CH, 


CH, 

-(q)-so,ch, 


m.p. 

125 - 130 °C 


2 a - 26 


CH 3 


SCH, CI 
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Table 2a (continued) 



Inter- 
nted i a t g 
No. 


R . 


(X)n 


Physical 
properties 


2 a - 27 


CH, 


SOCH, 

\ " CI 

-cOV-ci 




2 a - 28 


CH 3 


S0,CHj i 
\ C 1 

— ( rSV-c i 


m . p . 

134 — 136 °C 


2 a - 29 


CH 3 


SCHjP 




2 a — oO 


ru 


SOCH, 




2 a - 31 


CHi 


S0,CH, 

-<2a f 




2 a - 32 


CH» 


SCH. 




2 a - 33 


CH> 


SQjXH, 




2 a - 34 


CH, 


SCH,CH, 

-<0>-c, 
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Table 2a (continued) 



Inter- 
mediate 
No. 


R i 


(X)n 

\ / 


Phys ical 
pr oper t ie s 


2 a - 35 


CH 3 


S0CH,CH, 
\_/ CI 




2 a - 36 


CH 3 


S0,CH } CH, 
V C 1 




2 a - 37 


CHj 


CI CChCH, 

-/OV S0,CH 4 




2 a - 38 


CHj 






2 a - 39 




0S0,CH 3 




2 a — 40 


CH3 


CH,SCH» 

-©-c. 




2 a -41 


CH, 


CH^SOCH, 




2 a -42 


CH 3 


CHiSOiCHa 

-\<5)-ci 




2 a - 43 


CH, 


SCH, 


m • p • 

118 - 122 *C 
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Table 2a (continued) 



Inter- 
roed ia te 
NO. 


R , 


(X)n 


Physical 
properties 


2 a - 44 


CH, 


SOtCH, 




2 a -45 


CH, 


SCH, £\ 


Viscous 


2 a - 46 


CH, 


S0,CH, 
-^O^-CF, 




2 a - 47 


CH, 


SCH^-CI 
CI 




2 a - 48 


CH, 


SOCH, 

¥ 

Cl 




2 a -49 


CH, 


SO.CH, 
\ Cl 

Cl 




2 a - 50 


CH j 


NXCH,)S0,CH, 




2 a - 51 


CH, 


SCH, 

-{O^-CF, 
Cl 
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Table 2a (continued) 



Inter- 
mediate 
No. 


R . 


(X)n 


Phy s ical 
proper t ies 


2 


CH, 


SOCH, 

CI 




2 a - 53 


CH, 


SOiCH, 
— v. y—ct- , 

CI 




9 a — 

c. a Z)H 


v>nj 


SCH, 




2 a — 55 




SOCH, 
"\^CH, 








S0,CH, 
~(0)-CH, 




2 a - 57 


CH, 


— C OV-S0»N(CH 3 ) 7 




2 a - 58 


CH, 


SQCH,CH, 
~\^-CF, 




2 a - 59 


CH, 


SOCH, 

-\<5)-CF, 




2 a - 60 


CH, 


CK,S0,CH, 

-<c£c, 
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Table 2a (continued) 



Inter- 
mediate 
NO. 


R » 




Physical 
proper t ies 


2 a -61 


CH, 


0L3H7 \\ so) 






CH 3 


SOCjH? ( i so) 
-\0)-CF, 




2 a - 63 


CH 3 


SQiCjH 7 ( t so) 
"\0>-CF, 




2 a - 64 


CH, 






2 a - 65 


CH, 


C! 
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<Z> 



'"A 



Vs. 



Table 2b 



N C 
I 

R , 



(X)n 



-<gr 



civ) 



Inter- 
mediate 
NO. 


R , 


<Z) , . 

"A 

\ 


(X)n 


Physical 
proper ti es 


2 b - 1 


CH, 


C H 3 v/^V^-^^^ 


SO,CH, 
^fOV-CF, 


Viscous 


2 b - 2 


CH ? CH 3 


CH 3 -~>^\^ 


SCCH, 

-<OVcF, 

vr_/ 




2 b - 3 


CH, 


CH3 ^^^^^"^v^ 


S0,CH, 




2 b - 4 


CH, 


CH 3 


~(O)-S0,CH, 




2 b - 5 


CH, 


CH3 v^^v^^l^^^ 


SCH, 

-<@^CF, 




2 b - 6 


CH, 


CH 2 ^^^^1^^ 


CI CH, 
-^O^>-S0,CH, 
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<Z) 



(IX) 



Table 3 



I 

H 



Inter- 
mediate 
NO. 


(z> v\ 


Physical 
proper t ies 


3 - 1 




[>- 


m • p . 

2 i 3-2 lit 


3-2 


CHj 
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N N OR, 
Table 4a J> 



Compounc 
NO. 


> R, 


R) 


(X)n 


Phys ical 
properties 


a - 1 


CH 3 


H 


CI 


m.p. 
131- 133*C 


a - 2 


CH, 


-SO) -^0)-CH) 


C) 


Refractive 
i ndex 

4 3.4 

n d 1. 5779 


a - 3 


CH 3 


H 


NO) 


m.p. 
65— 70*C 


a - 4 


CH, 


-SO, ~<^0)-CH, 


NO: 


m.p. 

130— 133*C 


a - 5 


CH, 


H 


CI 

-\0)- SO)CH a 


m.p. 
163- 166-C 


a - 6 


CH) 


-S0)-^0)-CH, 


C! 

-<^^-SO)CH) 


m.p. 

172- 174°C 


a - 7 


CHj 


-ch,ch(o> 

0 


CI 

-<^O^-S0,CH, 


m.p. 
145- 147*C 


a - 8 


CH, 


H 


CI CH, 

-@-e. 


m.p. 

112—1 15*C 
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Table 4a (continued) 



Compound 
NO. 


R , 


R , 


CX)n 

\ f 


Phys ical 
proper ties 


a - 9 


CH, 


-so,h(o)-ch, 


CI CH, 

H@>-ci 


m • p . 
115- 118'C 


a - 10 


CH, 


-CH,C-^Qy-CH, 
0 


CI CH, 

Hto>ci 


m . p . 
126- 129*C 


a - 11 


CH: 


H 


SO,CH, 

\ / 


m . p . 
153 - 157'C 


a - 12 


CH, 




S0,CH 3 

> f 


m. p . 
135 - 138"C 


a - 13 


CH, 


-CH,C-<^0) 
0 


S0,CH, 

\ / 


m. p . 
124 - 127'C 


a - 14 


CH, 


-CCH, 
II 
0 


CI CH, 

\ / 


m. p . 

112- 115°C 


a - 15 


CH, 


H 


NO) 

-<^)-SCH, 


m. p . 

115- 122'C 


a - 16 


CH, 


-S0,-(0)-CH, 


NO, 

~^C^-SCH, 


in . p . 

146 - 148*C 


a - 17 


CH, 


-CH,C^O) 
0 


NO, 

-<^0)-SCH, 


Viscous 


a - 18 


CH,CH, 


H 


CI 

h(o)-ci 


m. p. 
74 - 77*C 
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Table 4a (continued) 



Compound 
No. 


R i 


R , 


(X)n 


Phys ical 
proper t ies 


a - 19 


CH 3 CH 3 


-CH,C-(0) 
1! \—S 
0 


CI 

-<0>c 


Vi scous 


a — 20 


CH* 


-CH,C-(0) 
II \— / 
0 


NO, 

>— \ 
-\O/-S0,CH, 


m. p - 
181 - 183°C 


a - 21 


CH 7 C H 3 


H 


CI 

-\O/-S0,CH, 


in . p . 

158 -16TC 


a - 22 


CHiCHa 


-so, -<oVch, 


CI 

-(OV-SOiCH, 


m- p . 

116 -118*C 


a — 23 


CH 2 C H 3 


-CH,C-<0) 
II \— / 
0 


C) 

-(OV- so,ch, 


m . p . 

146 - 148°C 


a -24 


CH, 


H 


CI 

-^Cy-scH, 


m . p . 

Ill - 1 1 4 *C 


a -25 


CH, 


-CH.C^O) 
0 


CI 

-<^0)-SCH, 


Refractive 
index 
4 c. « 

no 1.6001 


a -26 


CH, 


H 


NO, 

-<^O)-S0,CH, 


m . p . 

140 - 145°C 


a -27 


CH, 


-so,-<0> 


SO,CH, 


m. p. 

175 - 178°C 
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Table 4a (continued) 



Compound 
NO. 


R i 


R, 


( X )n 


Physical 
properties 


a -28 


CH, 


-so, -/oV CH > 

\ / 


CI 

CI 




a - 29 


CM 3 


0 

-CH,C-< ) 


C! 




a -30 


CH, 


0 

-ch?c — < y 


NO, 




a -31 


CH,CH, 


-so,-/o) 


NO, 




a -32 


CH»CH, 


-so,-<?5) 


CI 

_/piV sn, ch , 




a -33 


CH, 


-so,-<(o)-ci 


CI 

-<Y5V s °> ch > 

\_z_/ 




a -34 


CH, 


CI 


CI 

-<^5^~S0,CH, 




a - 35 


CH, 


CI 

-so,^(5> 


CI 

-<^O)-S0,CH, 




a -36 


CH j 


-SO, -^O^OCH, 


CI 

-^O^-SCCH, 
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Table 4a (continued) 



Compound 

No. 


R . 


R , 


( X )n 

-Of 

Yr_/ 


Physical 
proper ties 


a -37 


CHj 


OCH, 

-so, -CO) 


CI 

-(OV-SOiCH, 




a - 38 


CH, 


-so,-<o) 

^CF, 


CI 

-( O >-S0 2 CH, 




a -39 


CH, 


-S0,CH, 


S0,CHj 

\ w / 


m . p . 
143- 146'C 


a - 40 


CH, 


-S0,CH,CH, 


S0,CH, 
-COV CF, 


m . p . 
127 - 

130. 5*C 


a - 41 


CH, 


CH, 

-SO, -< 

CH, 


S0,CH, 
-<OVcF, 


m. p . 
117" 12CTC 


a -42 


CH, 




S0,CH, 
VoV-CF, 


m. p . 
196 - 199*C 


a -43 


CH, 


CI 

-so, -/o> 
Vri/ 


S0,CH, 


m . p . 
157 - 160*C 


a -44 


CH, 


Cl 

-so,-^5) 


S0,CH, 
^O^CF, 


m . p . 
168 - 17TC 


a - 45 


CH, 


-$0,-<^O)-0CH, 


S0,CH, 
-<^0)-CF, 


m . p . 
157 - 160°C 


a -46 


CH, 


-so,-(o^ 

OCH, 


S0,CH, 
-^O^CF, 
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Table 4a (continued) 



[compound 


R . 


R , 


CX)n 


Physical 
proper ties 


a -47 


CH, 


\ / 


SO,CH, 
-\0/"CF, 


m. p . 
185 - 188 # C 


a - 48 


CH, 


-so, Yo) 

\ / 
CF, 


S0,CH, 
~<(OXcF, 


m. p , 

124 - 127°C 


a -49 


CH, 


\__/ 


S0,CH, 
-\O^CF, 


m. p . 
152- 155°C 


a - 50 


CH, 


F 

-so,-<^0/-p 


S0,CH, 
"\0/-CF, 




a -51 


CH, 


CH, 

-so,-^0) 


S0,CH, 
-<^0)^CF, 


m. p . 
166 ~ 169°C 


a - 52 


CH, 


CH, 
/— \ 

-so,-^0> 


S0,CH, 
-<0/-CF, 


m . p . 
145~ 149°C 


a -53 


CH, 


-S0,C,H,(n) 


S0,CH, 

-\Q/- CFj 


m . p . 

J A n 1 A ZL »p 


a -54 


CH,CH, 


-so s -<o) 


S0,CH, 
"<§}-CF, 




a -55 


CH,CH, 


"SO, -<^0)-CH, 


S0,CH, 
-^5)-CF, 


m. p . 
156 - 159°C 


a - 56 


CH,CH, 


-so, -(o)-c» 


S0,CH, 
"^O^CF, 
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Table 4a (continued) 



Compound 
No. 


R , 


R , 


< X )n 


Physical 
properties 


a - 57 


CH,CH, 


C 1 


S0,CH, 

\ J 




a -58 


CH,CH, 


0 

-CH,C-/0) 


S0,CH, 

-<0>- CF ' 

\ / 


m. p . 
136- 138"C 


a -59 


CHj 


0 

-CH,C-/oVcH, 
\ / 


S0,CH, 


Viscous 


a - 60 


~CH, 


0 

-CH»C-/oV c ' 

\ / 


S0,CH, 


Viscous 


a -61 


CH(CH,), 


-so,-<o) 


S0,CH, 

\ / 




a -62 


CH(CH,) 3 


-so, -(o)-™. 


S0,CH, 

\ / 




a -63 


n-C,H, 


"SO, -<(0)-CH, 


S0,CH, 
-<5)-CF 3 




a -64 


CHj 


-S0,CH, 


NO, 

-<^Q^>-S0,CH, 




a - 65 


CH, 


-so,-^<5) 


NO, 

-<^O)-S0,CH, 




a - 66 


CH, 


-S0,-^O)-CH, 


NO, 

-<^Qy-S0,CH, 
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Table 4a { continued) 



Compound 
NO . 


R , 


R 2 


< X )n 

-<gr 

\ — / 


Physical 
properties 


a - 67 


CH, 


-so,-<^0>-ci 


NO, 

-/OV S0 ' CH ' 




a - 68 


CH, 




NO, 

-/oV S0,CH, 




a -69 


CH, 


"S0,-<O)-N0 I 


S0,CH, 

\_ry 


m . p . 
208 - 21TC 


a - 70 


CH, 


-SOi-^O^-NO, 


Cl 

-<OVs0,CH, 




a -71 


n-CH, 


-S0,-<Q>-CH, 


Cl 

-<OVs0,CH, 




a -72 


CH, 


-S0,-^O^-CH, 


SCH, 

\_=_/ 


m. p . 
107 - 109°C 


a -73 


CH, 


-S0,-(0)-CH, 


so 2 ch, 

-<o>- ci 


m . p . 
158 ~164"C 


a -74 


CH, 


-S0,-^)-CH, 


Cl 

_<^O>-N0, 




a - 75 


CH, 


-S0,-<^^CH, 


SCH, 




a - 76 


CH, 




S0,CH, 


Viscous 
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Table 4a (continued) 



Compounc 
No. 


1 R, 


R , 


(X)n 


Phys ical 
proper t ies 


a -77 


j CH, 


H 


S0,CH, 


m . p . 

1 Qfl - 90/1 V* 


a - 78 


CH, 


-S0,CH, 


S0,CH, 


m. p . 


a -79 


CH, 


-CH,C-<g> 

II > f 

0 


S0,CH, 


m . p - 
lot 1 J? L 


a - 80 


CH, 


H 


CI CH, 


m . p , 

177 „ I QA e p 
J. f / lOU L 


a - 81 


CH, 


H 


CF 3 


m . p . 


a -82 


CH, 


H 


SCH, 
— /nVrp 


m , p . 


a -83 


CH, 


~ CH , C~ CH , 
II 

0 


S0,CH, 

-/tSVcf, 


Viscous 


a -84 


CH, 




S0,CH, 


m . p . 

189 - 193-C 


a -85 


CH, 


-CH,C-<0> 
0 


CF, 

-^O)-S0,CH, 


113 - 115*C 


a -86 


CH, 


-CHtC-Zo^) 
II \ ' 

0 


SCH, 

^O^CF, 


m . p . 

146 -148 M C 
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Table 4a (continued) 



Compound 
No. 


R . 


R , 


(X)n 


phys ical 
proper ties 


a -87 


CH, 


-cH,c-(Cy 

II > / 

0 


SOCH, 

-<0/-CF, 


m. p. 

148 - 15TC 


a - 88 


CH, 


ii > — ' 
0 


S0,CH, 
-\0/-CF, 


m. p . 

13 f - 14 1 C 


a -89 


CH, 


-S0,C,H, (n) 


SO,CH, 

-<Cy-cF, 


m . p . 

128 - 13TC 


a -90 


CH, 


-so,-/o) 


CI ^CH, 

-<^Q^)-SO,CH, 


Vi s cou s 


a -91 


CH, 


-SO,-/OV CH, 
\ — / 


CI CH, 
-(^Q^-SOjCH, 


m, p . 
188- 192 C 


a - 92 


CH, 


-so,-<foVcH, 


CF, 

-<^0)>-SQ,CH, 


Viscous 


a -93 


CH, 


-S0,-/oVcH, 


SOCH, 


m.p. 

1 28 - 131*C 


a - 94 


CH, 


-CH,-<0) 


SO,CH, 
^O^CF, 


rrup. 
154 - 157*C 


a -95 


CH, 


-CH,CN 


SO,CH, 


m . p . 
135 - 140°C 


a - 96 


CH, 


-CH,CH=CH, 


SO,CH, 
-<(0>CF, 


Refractive 
index 

4 i . 5 

no 1.5133 
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Table 4a (continued) 



Compound 
NO • 


1 R , 




<X)n 


Physical 
proper t i es 


a -97 


CH, 


-CH, -/oV CH, 

\ / 


S0,CH, 


m . p . 

1 C 1 ICO V* 

1 bl - 1 bd C 


a -98 


CH, 


-CH,-/5) 
> — ' 
CH, 


S0,CH, 
— < >- CF, 


m . p . 

ICQ ICC V 

1 bo - lob L 


a - 99 


CH, 


-CH,CsCH 


S0,CH, 
^LJ/"CF, 


m. p . 


a -100 


CH, 


-CH ? CH 3 


S0,CH, 

_/ r\\_rp 
-\CJy-CF, 


m. p . 

IOC i OQ V"* 


a -101 


CH, 


"CH, -(OVCF, 


S0,CH, 


m . p . 

ICQ \ C 1 V* 1 

Joy - 1 D I U 


a -102 


CH, 


-SO, -/oV-CH, 


SO2CH2CH3 


m. p . 

go iu L 


a -103 


CH, 


-S0,C,H, (n) 


S0*CH 2 CH 3 
-/FSV-CF, 


m. p. 


a -104 


CH, 


-CH, -<^0)-CI 


S0 2 CH 3 


m . p . 
151 - 154'C 


a -105 


CH, 


-CH,-^0^>-Br 


S0 2 CH 3 
-^5>-CF3 


m . p . 
160 -163*C 


a -106 


CH, 


H 


S0,CH 2 CH 3 
-<(O^CF3 


m . p . 
140- 143*C 
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Table 4a (continued) 



Compound 


R , 


R , 


( X)n 


Physical 
^r"- 1 ties 


a -107 


CH,CH, 


H 


S0?CH, 

-\0/- CFi 


m . p . 


a -108 


CH, 


-ch,-/oVf 

\ f 


S0,CH, 




a -109 


CH, 


-CH,-/0) 

> < 

CI 


S0,CH, 
-(0/-CF, 




a -110 


CH, 


CI 


S0,CH, 




a -111 


CH, 


-CH,0CH, 


S0,CH, 

/ ✓ — V \ n p 

-\0/- CF > 




a -112 


CH, 


-CH,0CH*CH, 


S0,CH, 

-\0/- CF * 




a -113 


CH, 


0 
II 


S0,CH, 


Viscous 


a -114 


CH, 


0 
II 

-CH,C0CH,CH, 


S0,CH, 
-<^0)-CF, 




a -115 


CH, 


-CH, 


S0,CH, 
-^O^CF, 




a -116 


CH, 


-CH, <n) 


S0,CH, 
-<^O^CF, 


Viscous 
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Table 4a (continued) 



Compound 
NO. 


R , 


R » 


(X)n 

\ / 


Physical 
proper ties 


a -117 


CH, 


-C,H 9 (n) 


SO,CH, 
\ / 




a -J18 


CH, 


0 
II 

-CCH, 


S0,CH, 
\ / 


m. p . 

156 - 158*C 


a -119 


CH, 


0 

II 

-CCH,CH, 


S0,CH, 
\__/ 




a -120 


CH, 


0 
II 

-C-C,H,(n) 


SOtCH, 
\__/ 


m. p. 
143" 145*C 


a -121 


CH, 


0 
II 

-C-C<H,(n) 


S0,CH, 
\_/ 




a -122 


CH, 


0 

-C-/oV CH, 


S0,CH, 

-^OVcF, 
\__/ 


m. p . 
179- 182 W C 


a -123 


CH, . 


0 

-c-/oVci 

\ / 


S0,CH, 

-<OVcF, 
\ f 




a -124 


CH, 


-SO, ~(0)--CH, 


SCH,CH, 
"<(0)-CF, 




a -J25 


CH, 


-SCUNCCH,), 


CI 

-^0)-SCH, 


m. p - 
116" 118 # C 


a -126 


CH, 


-S0,N(CH 3 ), 


S0,CH, 
^0>-CF, 


nt • p . 

154 - 158 C C 
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Table 4a (continued) 



Compound 
NO. 


R . 


R , 


( X )n 


Phy s ical 
properties 


a -127 


CH, 


-C0N(CH,), 


CI 

-\Xj7- SCH, 


m , p . 


a -128 


CH, 


-C0N(CH,), 


S0,CH, 

\ / 




a -129 


CH, 


-S0,N(CH,) 2 


CI 

\ / 


m . p . 

50 - 60'C 


a -130 


CH, 


-CONCCH,), 


CI 

-(O)- S0iCHj 


m . p . 
200 - 203*C 


a -131 


CH, 


"SO, -(^O^-CH, 


S0,CH, 

v / 


m. p . 

57 - 60*C 


a -132 




-S0,-<^O)-CH, 


SCH, CI 


Viscous 


a -133 


CH, 


-S0,-^0)-CH, 


SCH, F 


m . p . 
105- 107'C 


a -134 


CH, 


-SO, -<£))-- CH, 


SOCH, 
\ F 


m. p. 
131 -133 - C 


a -135 


CH, 


-S0,-h^>-CH, 


S0,CH, 


m . p - 
169- 172 # C 



WO 97/41106 



PCT/JP97/01457 



87 

Table 4a (continued) 



Compound 
NO. 


R i 


R, 


<X)n 


Physical 
proper ties 


a -136 


CH, 


-CH,-<0> 


SCH, F 


Oily 


a -137 


CH, 


-CH,-<0) 


SOCH,^ 


Viscous 


a -138 


CH, 




S0,CH, 


m. p . 
125- l'28 e C 


a -139 


CHj 


H 


SCH, F 
\ W / 


Oily 


a -140 


CH, 


CH, 


S0,CH, 

-^OV-CF, 
\ W / 


TO. p . 

139- i42 # C 


a -141 


CH, 


NO, 

^oVno, 

\ / 


S0,CH, 

-^OVCF, 
\_/ 


m. p . 

• 150- isrc 


a -142 


CH, 


H 


SCH, 

^> 


m. p . 

95 - 103°C 


a -143 


CH, 


"SO, -<^0)-CH, 


SCH, 

■<2> 


m . p - 

92 " 96'C 


a -144 


CH, 


H 


S0,CH, 


m. p . 

60 - 70*C 
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Table 4a (continued) 



Compound 
No. 


R i 


R 7 


( X )n 


Physical 
proper ties 


a -145 


CH, 


"SO: -/OV CH, 


S0,CH, 

-<o> 


m. p . 

75 - 80°C 


a -146 


CH, 


H 


CF, 

XOV-SCH, 


m . p . 

70 - 85°C 


a -147 


CH, 


-SO, -/OV CH, 

\ / 


S0,CH, 
\ CH, 




a -148 


CH j 


-CHC0-<^O) 
CH, 


SOjCH, 


m . p . 

152 - 153 B C 


a -149 


CH, 


-CH,CH=CH-(o)> 


S0,CH, 


Viscous 


a -150 


CH] 


-CH,-{0) 


SCH 3 CI 


Viscous 


a -151 


CH j 


-CH,-{0) 


S0CKa ci 


Viscous 


a -152 


CH, 




SOjCH,^ 


m . p . 

157 - 160*C 


a -153 


CH, 


-S0,C,H, (n) 


SCH, CI 

-®-« 


m. p . 
H2 - 85*C 
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Table 4a (continued) 



Compound 
NO. 


R i 


R , 


(X)n 


Physical 
properties 


a -154 


CH, 


-S0,C,H : (n) 


SOCH, 

w 


Viscous 


a -155 


CH, 


-S0,C,H, (n) 


S0,CH, 

yl cl 

-/nVci 


m.p. 

165 - 169*C 


a -156 


CH, 


H 


SCH, CI 
\ / 


Viscous 


a -157 


CH j 


NO, 
-<^N0, 


SCH, CI 


Viscous 


a -158 


CHj 


NO, 


SCCH,^ 


m.p. 

120 - 130°C 


a -159 


CH, 


NO, 


SCH, CI 

-<o)-ci 


Viscous 


a -160 


CH, 


NO, 

-CH,^(0) 


S0CH 'ci 


m. p . 

177 - 178°C 


a -161 


CH, 


NO, 

-ch,h(o) 


S0,CH, ^ 


m.p. 

173 ~175 # C 
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Table 4a (continued) 



Compound 
No. 


R . 


R , 


( X )n 


Physical 
properties 


a -162 


CH, 


"CH,-<g> 


SCH7CH3 


Viscous 


a -163 


CH, 


-CH,-<g> 


S0CH,CH, 

-?0>-ci 

\ — / 


Viscous 


a -164 


CH, 


-CH,-/0) 
\ / 


S0,CH,CH, 


m . p . 

65 - 75 0 C 


a -165 


CH, 


H 


CI. C0,CH, 
— < O >- SOjCH, 


m. p . 
(decompositic 


a -166 


CH, 


/ y — *v \ 

-S0i-CO)-CH, 


C! C0,CH, 
— ( O/ S0,CH, 


m . p . 
144 1 4 / C 


a -167 


CH, 


.on __/ /'""N \_ f u. 

-bUj ^^jr en, 


NO, 

— <o\-cf, 


m . p . 

120 - i4 % rc 


a -168 


CH, 


-CH,C0-C(CH,), 


SOjCH, 
-<^0)-CF, 


m. p . 
140 - 144*C 


a -169 


CH, 


-CH,-(0) 


S0,CH,CH, 


m . p . 
119 - 122 W C 


a -170 


CH, 


-CH,C=CH 


S0,CH,CH, 
^0>-CF 3 


Oily 
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Table 4a (continued) 



Compound 
NO. 


R , 


R , 


(X)n 


Physical 
proper ties 


a -171 


CH, 




OSO,CH, 


Viscous 


a -172 


CH, 


H 


CH,SCH, 


Oily 


a -173 


CH j 


-CHtCN 


S0CH3 ci 


Viscous 


a -174 


CH, 


-CH,CN 


SO,CH, ^ 

-<oVci 


Viscous 


a -175 


CHi 


-S0,-^O)-CH, 


SCH, 

-^(5)-N0, 


m. p. 
153- 156 W C 


a -176 


CH] 


-so,-(o)- CH 3 


SO,CH, 


Viscous 


a -177 


CH, 


-S0»-(0)-CH, 


SCH, CI 


Viscous 


a -178 


CH, 


-S0,-<^O)-CH, 


SO,CH, 
\ CI 


Viscous 


a -179 


CH, 


-SO,C,H, (n) 


SOiCH, 
\ CI 


m . p . 
140 - 144*C 
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Table 4a (continued) 



Compound 
NO. 


R , 


R , 


< X )n 

-<s> 


Physical 
properties 


a -180 


CH, 


-CH,^(5) 


CH,SCH, 

-<oVci 

\__/ 


Viscous 


a -181 


CH, 


-CH,-<0> 


CH 2 S0CH, 


Viscous 


a -182 


CH, 


-CH,-<0) 


CH,S0,CH, 


m. p . 

55 - 62 W C 


a -183 


CH, 


H 


SCH, CI 
CI 


Viscous 


a -184 


CH, 


/ \ 

-CH,^> 


SCH, CI 
CI 


Viscous 


a -185 


CHj 


-CH,-^0) 


SOCH, 

CI 


m. p . 
154 - 155°C 


a -186 


CH, 


-CH,-<0) 


SO,CH, 
CI 


m - p - 
165-167*C 


a -187 


CH, 


H 


K(CH,)SO,CH, 


m . p . 

50 - 58*C 
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Table 4a (continued) 



Compound 
NO. 


R . 


R , 


(X)n 

-<gr 

\ / 


Phys ical 
properties 


a -188 


CH, 


-S0,C,Ht (n) 


N(CH,)S0,CH, 


m. p . 

181 ~184"C 


a -189 


CH, 


-S0,-^(5)-CH, 


N(CH,)S0,CH, 


m. p . 
70 " 7ITC 


a -190 


CH j 


-CH,C = CH 


SCH, CI 


Viscous 


a -191 


CH, 


-CH,C = CH 


S0,CH, ^ 


m • p . 
40 - SO'C 


a -192 


CH, 


H 


SCH, 

"^O^CF, 
CI 


Viscous 


a -193 


CH, 


-CH,^0) 


SCH, 

CI 


n>.p. 

107 - 1 10*C 


a -194 


CH, 


-CH,-<g> 


CI 


m. p . 
48- 52'C 


a -195 


CH, 


-CH,-<0) 


S0,CH, 
-<^>-CF, 
CI 


m. p . 

140 - 148*C 


a -196 


CH, 


H 


SCH, 

-<^O^CH 3 


m. p . 

115- 130'C 
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Table 4a ( continued) 



Compound 
No. 


R i 


K 7 


<X)r. 


Physical 
properties 


a -197 


CH, 


-CH,-<p) 


SCH, 


m . p . 

79- 93°C 


a -198 


CH, 


-CH,-/0> 


S0CH, 


m . p . 
1 14 - 125*C 


a -199 


CH, 


-CH t ^O) 


S0,CH, 


m.p. 
143 ~ 146*C 


a -200 


CH, 


-CHiCO— ( \_) ) 


S0,CH, 

-<5>c 


m.p. 
173 - 178*C 


a -201 


CH, 


H 


CI CH, 
YnV S0iN-CH, 


m.p. 
155- 156'C 


a -202 


CH, 


-S0,-<Q>-CH, 


CI CH, 
-^Q^SO^-CH, 


m.p. 
150 -15TC 


a -203 


CH, 


-S0,CH,CH(CH,), 


S0,CH, 
-(0)-CF, 


m.p. 

183 - 188 # C 


a -204 


CH, 


-CH I C0-<^O^ 


S0CH 'ci 
-^0>-ci 


Viscous 


a -205 


CHj 


F CF, 
F 


SCH, CI 

-<^)-ci 


m.p. 

Ill- 126°C 
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Table 4a (continued! 



Compound 
NO. 


R . 




( X >n 


Physical 
proper ties 


a -206 


CH, 


-CH,C=CH 


S0CH,CH, 


Oily 


a -207 


CH, 


-SO,C,H, (n) 


S0CH,CH, 

/ / — \ \ n n 

iO/- CF ' 


Viscous 


a -208 


CH, 


-S0,C,Hi (n) 


SOCH, 

-\0/-CF, 


m . p . 
134 - loo C 


a -209 


CH, 


-CHjC = CH 


SOCH, 


Viscous 


a -210 


CH, 


-CH,-<p) 


SOCH, 

-\Q/- CF ' 


Viscous 


a -211 


CH, 


H 


SOCH, 

— (OVcFi 


m . p . 
122 - 138'C 


a -212 


CH, 


-CHsCN 


SOCH, 

-<§>"CF, 


Viscous 


a -213 


CH, 


-CH,C=CH, 
1 

CI 


S0,CH, 


in . p . 

108 - nrc 


a -214 


CH, 


-S0,(CH,),CI 


S0,CH, 
-<0}-CF, 


m. p. 

113 - IIS'C 
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Table 4a (continued) 



Compound 
NO. 


R . 


R , 


(X)n 
\ / 


phys ical 
proper ties 


a 1 5 


CH, 


-CH,-/0) 


CH,S0,CH, 


m. p . 
50 - 6(TC 


CJ i V 


CH, 


-C0(CH,),C1 


S0,CH, 

/— \ 
-\0/"CF, 


m . p . 
133- 135 C C 


a -9 1 7 


CHi 

w II 3 


— CH 2 CH = CH ? 


S0CH,CH, 
-\0/"CF, 


Viscous 


a -9 1 8 


CH, 


-CH,CN 


S0CH,CH, 


Viscous 


a -219 

a LlJ 


CHj 


"CH, -/O) 


SOCHjCH, 

-(0/-cf, 


Viscous 


a -220 


CH, 


-S0,CH, 


S0CH,CH, 


m. p . 
125- 130°C 


a -221 


CH, 


-C0,CH, 


SOCHrCH, 


Viscous 


a -222 


CH, 


H 


S0CH,CH, 
-<^>-CF, 


m. p . 
153 - 156'C 


a -223 


CH, 


-CH,C0,CH,CH, 


S0CH,CH, 
-^g>-CF, 


Viscous 
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Table 4a (continued) 



Compound 
No. 


R i 


R , 


( X )n 


Phys ical 
properties 


a -224 


CH, 


H 


NO, 




a -225 


CH, 


H 


SCH, 

-<oVno, 


Viscous 


a -226 


CH, 


-S0*C,H, (n) 


SCH, CI 

\ w / 


Viscous 


a -227 


CH, 


H 


SCH, CI 


Oily 


a -228 


CH, 


-CH,CH=CHCt 


S0*CH, 
-<OVcF, 


m. p . 
100 - 103 # C 


a -229 


CH, 


-CH,C=CH, 
| 

CH, 


S0,CH, 
-<OVcF, 


m.p. 
122- 125'C j 


a -230 


CH, 


• CH 2 C = CH 7 

i 

Br 


SOiCHa 

hSVcf, 

\_y 


Oily 


a -231 


CH, 


-CH,CH=C(CH,), 


S0,CH, 




a -232 


CH, 


-CH,CH=C(C1), 


S0,CH, 
-<§>-CF, 


m.p. 1 
142 - 145°C 


a -233 


CH, 


-CH,CH=CHCH, 


S0,CH, 
"^0>CF, 


m.p. 

101 - 106°C 
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Table 4a ( continued ) 



Compound 
No. 


R i 


R j 


(X)n 


Phy s ical 
properties 


a - con 




-CHCH=CH, 
1 

CHj 


SOiCH, 
-<O^CF) 


Oily 


_ one 

a - ^oD 




-CHjCON(CHs) i 


S0,CH, 

; — v 

-\O^CF) 




a £oo 




-CHjC=CHi 
1 

CI 


SOjCH, 

; — v 
h(o>cf, 




a -Z37 




-CH»C=CHs 
1 

CHj 


S0,CH, 

) V 

^0)-CF) 




a too 


V II j 


-CHiC=CHi 
1 

CHi 


S0)CH,CH) 
^O/CF, 




o _ 9 Q Q 

a 


w 11 3 


-CHjC=CH t 
1 

Br 


SOjCHjCH, 


tn . p . 

124 - 126°C 


a -240 


CH» 


-CH,CH=C(CH,), 


S0jCH 3 CH) 




a -241 


CHj 


-CHCH=CH, 
1 

CH, 


S0)CH,CH) 
-^0)-CF) 


Viscous 


a -242 


CH, 


-S0)CH)CH, 


S0,CH,CH, 
-^0)-CF) 




a -243 


CHj 


-S0)C4H. (n) 


S0,CH»CH, 
-^>-CF, 
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Table 4a (continued) 



Compound 
No 


R . 


R, 


( X)n 


Physical 
proper t i es 


a -244 


CH, 


H 


N(CH,)S0,CH, 
-\0/-CF, 


m . p . 

60 - 65°C 


a -245 


CH, 


-S0,C,H, (n) 


N(CH,)S0,CH, 




a -246 


CH, 


-CH,C=CH, 
1 

CI 


N(CH,)S0,CH, 

-\0/~ CF> 




a -247 


CH, 


~ CH 2 C = CH 2 

1 

CI 


SCH, 




a -248 


CH, 


-CH,C=C(CH,>, 
1 

CH, 


S0,CH, 




a -249 


CH, 


-CH,CH=CH, 


S0,CHjCH, 

-\Q/-cf, 


Viscous 


a -250 


CH, 


-CH,CN 


S0,CH,CH, 


Viscous 


a -251 


CH, 


-CH,C=CH, 
1 

CI 


S0CH,CK, 


Viscous 


a -252 


CH, 


-CH,CH=CHCI 


S0CH,CH, 
-<^)~CF, 


Viscous 


a -253 


CH, 


-CH,CH=CHC1 


S0,CH,CH, 
H^^CF, 


Viscous 
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Table 4a (continued) 



Compound 
No . 


R i 


R , 


<X)n 


Physical 
proper ties 


a -254 


CH, 


-CH,C=CH, 
1 

CI 


SO,CH,CH, 

-(OVcPi 


m. p . 
120 - 125°C 


a -255 


CH, 


-CH,CH=CHCH, 


S0CH,CH, 

\ w / 


m . p . 

97 - 105 C C 


a -256 


CH, 


-CH,CH=CHCH, 


S0,CH,CH, 


ra . p . 

116 - 117°C 


a -257 


CH, 


-SO,CH,CH, 


SC,H, ( i so) 
-/oV-CF, 


Viscous 


a -258 


CH, 


-SO,CH, 


S0,CH 2 CH, 
-(^OVCF, 


m.p. 
164- 165°C 


a -259 


CH, 


-CH,CO, CH,CH, 


S0,CH,CH, 
-/oV-CF, 


Viscous 


a -260 


CH, 


-SO,CH,CH, 


SOC j Hi (iso) 

-^OVCF. 
\ / 


m.p. 
112- 115 # C 


a -261 


CH, 


-SO,CH,CH, 


S0,C,H, (iso) 

-©-CP. 


Viscous 


a -262 


CH, 


-CH,CCH,COCH,CH, 
II II 
0 0 


S0,CH,CH, 
-©HCF, 


Viscous 


a -263 


CH, 


-CH,CON(C,H,), 


S0,CH,CH, 


Viscous 
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Table 4 (continued) 



Compound 
NO, 


K i 




<X)n 


Physical 
proper ties 




r u . 
l n 3 


1 


SOjCHjCHs 
; — V 
-\0)-CF, 


m.p. 
123-125°C 


a - 265 


P U 

una 




CI CI 




r% r* t* 

a -266 


Una 


oUjtj n; \ u / 


CI CI 
C) 




a -267 


CH 3 


-CH,CH,CI 


S0» CHa 




a -268 


CH 3 


-CHjCHjCI 


SOjCHjCHj 
-^O^CF, 




a -269 


CH, 


-C0C=CH» 

1 

CH, 


SOjCHj 
-^O^CF, 




a -270 


CH 3 


-S0,-^O)-CH, 


N(CH 3 )S02CH, 
H^O)-CF a 


m . o . 
6*7— 72°C 


a -271 


CH 3 


-CH,CH=C(CI) 2 


SCHj 


Viscous 
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o 
ii 
c 



(X)n 



N O R 



( I ) 



Comp. 
No. 


R i 




R i \ 


\ Si t I* r 


Physical 
properties 


b-1 


CH, 






jU j V» n j 


m. p . 

46- 
56°C 


b-2 


CH, 




" CH? \2/ 


SOtCH, 
^O^CF, 


V X O « 


b-3 


CH, 


CHa 


J-<5> 


SO,CH, 
-<^O^CF, 




b-4 


CH j 




-SO,C,H, (n) 


SO,CH, 
-<0}-CF, 




b-5 


CH, 




0 

-CH,c'-<<0^-C! 


SO,CH, 




b-6 


CH, 




H 


SO,CH, 
-^<5}-CF, 
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Now, the Test Examples of the present invention will 
be described. 
TEST EXAMPLE 1 

Upland field soil was put into a 1/150 , OOOha pot, and 
5 seeds of various plants were sown. Then, when the plants 
reached predetermined leaf stages (CD barnyardgrass 
/ Echinochloa crus-qalli Ii. ) , EC: 1.3-2.6 leaf stage, CD 
crabgrass ( Digitaria sanguinalis I/.)/ D S: 1.0-2.5 leaf 
stage, (D redroot pigweed ( Amaranbhus ret rof lexus L. ) , 

10 AR: 0.1-1.2 leaf stage, @ prickly sida (Sida spinosa 
L . ) , SS: 0.1-1.2 leaf stage, <D tall mor ningglory 
( Pharbitis purpurea L • ) , PP: 0.3-1.3 leaf stage, ® 
common cocklebur ( Xanthium strumarium L . ) , XS: 0.1-1.8 
leaf stage, ® rice ( Oryza sativa L . ) , OS: 1.0-2.5 leaf 

15 stage, <D wheat ( Tr iticum spp.), TR: 2.2-2*9 leaf stage, 
<D corn ( Zea mays L. ) , ZM: 1.8-3.5 leaf stage, © soybean 
( Glycine max Merr.), GM: primary leaf - 0.3 leaf stage), 
a wettable powder having the compound of the present 
invention formulated in accordance with a usual 

20 formulation method, was weighed so that the active 

ingredient would be a predetermined amount, and diluted 
with water in an amount of 500 ^/ha . To the diluted 
solution, 0.1 %(v/v) of an agr icultura'l spreader was 
added. The herbicide thus adjusted was applied by a 

25 small size spray for foliage treatment. On the 18th to 
30th days after the application of the herbicide, the 
growth of the respective plants was visually observed, 
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and the herbicidal effects were evaluated by the growth- 
controlling degrees (%) ranging from 0 (equivalent to the 
non-treated area) to 100 (complete kill), whereby the 
results shown in Table 5/ were obtained. Compound Kos . 
in Table 5 correspond to Compound Nos . in Table 4a and 4b 
given hereinbefore . 
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Table 5 



Coinp . 
NO . 


Do s e 
of 

active 
ingre- 
dient 

Cg/h«> 


Growth-controlling degree (%) 


Evalu- 
ation 
day 


EC 


DS 


AR 


SS 


PP 


xs 


OS 


TR 


ZM 


GM 


a-3 


500 


0 


0 


70 


60 


60 


»T A 

70 


A A 


0 


0 


A 
U 


23 


a-5 


500 


30 


40 


70 


0 


60 


60 


o0 


1 A 

10 


0 


1 A 

10 


18 


a-11 


63 
125 
500 


40 
70 
90 


20 
40 
50 


90 
90 
100 


20 
20 
50 


80 
80 
100 


80 
100 
100 


50 
80 
100 


0 
0 
0 


0 
0 
0 


50 
70 

OA 

80 


22 


a-12 


63 
125 
500 


80 
80 
90 


40 
70 
80 


90 
80 
90 


30 
20 
60 


80 
90 
90 


95 
80 
80 


80 
90 
100 


0 
0 
0 


20 
0 
0 


70 
70 

on 
80 


18 


a-13 


500 


80 


60 


90 


60 


80 


100 


90 


0 


0 


60 


18 


a-24 


500 


40 


50 


80 


10 


60 


80 


C A 

50 




1 A 
10 


ou 


18 


a-25 


500 


70 


90 


80 


10 


70 


90 


50 




OA 

30 


CA 

bO 


18 


a-27 


500 


60 


20 


100 


20 


80 


80 


50 


0 


0 


40 


20 


a-39 


63 
125 
500 


70 
80 
90 


30 
60 
80 


80 
90 
90 


20 
30 
30 


60 
60 
70 


80 
100 
100 


50 
70 
70 


0 
0 
10 


10 
10 
20 


60 
60 
80 




a-40 


63 
125 
500 


90 
90 
100 


30 
40 
90 


90 
90 
100 


10 
30 
60 


90 
90 
90 


80 
90 
100 


90 
100 
100 


_ 


30 
50 
70 


50 
70 

T A 


18 


a-41 


63 
125 
500 


90 

AA 

90 
100 


20 

A A 

40 
90 


90 

Oft 

yu 
100 


20 
40 


90 
yu 
100 


70 
ou 
100 


90 
90 
100 


- 


0 
0 
20 


50 
70 
90 


18 


a-42 


500 


60 


40 


100 


30 


70 


80 


50 


10 


20 


50 


20 


a-43 


125 
500 


50 
70 


30 
80 


90 
100 


20 
30 


60 
80 


80 
100 


40 1 
70 


0 
20 


20 
20 


50 
70 


20 


a-44 


63 
125 
500 


80 
90 
90 


50 
70 
90 


80 
80 
90 


20 
20 
30 


60 
70 
90 


80 
90 
100 


60 
80 
80 




0 
20 
20 


60 
70 
80 


18 


a-45 


125 
500 


40 
70 


30 
50 


80 
90 


20 
20 


80 
80 


60 
100 


10 
20 


10 

20 


40 
20 


50 
50 


20 


a-47 


125 
500 


40 
80 


40 
50 


90 
100 


30 
60 


60 
80 


80 
80 


20 
70 




0 
30 


0 
40 


18 
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Table 5 (continued) 



1 


Jose 




Growth- con trolling 


degree (%) 






Comp - 
No. 


»f 

ictlve 
ingre- 
iient 
(g/h») 


EC 


DS 


AR 


ss 


PP 


V c 
AO 


wo 


TR 


ZM 


GM 


Evalu- 
ation 
day 


a-48 


63 

125 
500 


80 
90 
100 


40 
60 
80 


90 
90 
100 


10 
30 
60 


40 
70 
90 


70 
100 
100 


50 
60 
80 


- 


0 
20 
40 


50 
60 
70 


18 


a-49 


125 
500 


80 
80 


40 
70 


100 
100 


30 
30 


70 
80 


90 
90 


60 
80 


10 
20 


20 
20 


60 
60 


20 


a-51 


125 
500 


90 
90 


60 
90 


80 
100 


10 
30 


80 
90 


80 
90 


70 
80 


- 


0 
10 


70 
70 


19 


a-52 


63 
125 
500 


90 
90 
90 


60 
70 
90 


80 
80 
90 


20 
30 
50 


70 
80 
90 


80 
90 
100 


60 
70 
80 


- 


20 
30 
40 


80 
90 
90 


18 


a-53 


63 
125 
500 


70 
80 
90 


10 
20 
90 


90 
90 
90 


0 
10 
20 


70 
80 
90 


80 
90 
100 


50 
50 
90 


- 


0 
0 
10 


50 
60 
70 


18 


a-59 


500 


70 


40 


80 


0 


80 


90 


30 


0 


10 


60 


20 


a-60 


63 
125 
500 


90 
90 
90 


50 
80 
90 


80 
90 
100 


10 
20 
30 


90 
100 
100 


90 
100 
100 


60 
70 
90 


- 


0 

20 
60 


100 
90 
90 


19 


a-69 


500 


40 


40 


90 


50 


70 


100 


60 


0 


10 


40 


20 


a-72 


125 
500 


70 
100 


20 


80 
yu 


0 


60 
70 


90 
100 


50 
80 


- 


0 
0 


40 
60 


19 


a-73 


500 


60 


30 


90 


40 


70 


80 


10 




30 


50 


18 


a-76 


63 
125 
500 


70 
80 
90 


30 
60 
90 


90 
90 
100 


0 

20 
40 


80 
80 
100 


90 
90 
100 


70 
70 
70 


0 

10 
20 


10 
20 
40 


70 
70 
80 


20 

1 


a-77 


125 
500 


90 
90 


30 
60 


80 
90 


10 

30 


70 
70 


70 
90 


50 
90 




10 
30 


60 
70 


18 


a-78 


63 
125 
500 


80 
80 
100 


40 
40 

50 


70 
90 
100 


20 
20 
40 


60 
90 
90 


80 
90 
100 


40 
60 
60 




10 

20 
50 


60 
70 
70 


18 


a-79 


500 


60 


30 


100 


50 


80 


90 


30 




0 


70 


18 


a -80 


| 500 


80 


90 


80 


20 


60 


80 


80 




60 


10 


19 
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Table 5 (continued) 





5 ^ \ 




Growth-controlling 


degree (%) 






Comp . 
NO . 


Dose 
at 

act i ve 
ingre- 
dient 
(q/ha) 


EC 


DS 


AR 


SS 


VP 


XS 


OS 


TR 


ZM 


GM 


Evalu- 
ation 
day 


a-81 


125 

500 


60 
90 


60 
90 


90 
90 


10 
30 


90 
90 


40 


10 
40 


- 


0 
10 


30 
50 


19 


a-82 


125 
500 


40 
80 


30 
30 


80 
90 


20 
20 


60 
90 


100 
100 


60 
80 


- 


0 
10 


60 
70 


19 


a-83 


63 
125 
500 


50 
60 
90 


60 
70 
90 


80 
80 
90 


30 
40 
40 


70 
80 
90 


100 
100 
90 


60 
60 
80 


- 


0 
10 
30 


10 

20 
70 


18 


a-84 


63 
125 
500 


70 
80 
90 


30 
50 
90 


70 
80 
90 


30 
20 
50 


40 
60 
90 


100 
100 
90 


30 
60 
100 


_ 


0 
0 
20 


50 
60 
70 


18 


a-87 


125 
500 


80 
100 


20 
70 


90 
95 


10 
10 


70 
100 


100 


60 
80 




10 
0 


60 
95 


19 


a-88 


63 
125 
500 


90 
90 
100 


60 
80 
90 


80 
90 
90 


30 
60 
60 


80 
80 
90 


90 
90 
100 


70 
70 
80 


- 


10 
20 
60 


70 
80 
90 


18 


a-89 


63 
125 
500 


90 
90 
100 


90 
90 
100 


90 
90 
100 


30 
30 
60 


90 
90 
100 


100 
100 
100 


100 
90 
100 


- 


10 
20 
80 


90 
100 
100 


19 


a-90 


125 
500 


80 
90 


90 
100 


70 
80 


0 
10 


60 
70 


80 
100 


60 
80 




40 
80 


10 
70 


19 


a-92 


500 


80 


90 


90 


20 


90 




50 


- 


0 


OA 

20 


19 


a-93 


125 
500 


60 
80 


40 
50 


95 
100 


0 
20 


60 
100 


100 


10 
70 




0 
0 


70 
100 


19 


a-94 


63 
125 
j 500 


90 
100 
90 


90 
90 
90 


80 
90 
90 


10 
20 


90 
100 
100 


80 
100 
100 


70 
90 
90 




0 
10 
20 


60 
70 
70 


19 


a-95 


63 
125 
500 


100 
100 
100 


70 
90 
100 


100 
100 
100 


10 
10 
40 


80 
95 
100 


90 
100 


90 
100 
100 




20 
35 
70 


95 
95 
100 


19 


a-96 


125 
500 


80 
100 


70 
100 


80 
100 


20 
30 


80 
100 


90 
100 


60 
70 


10 
20 


40 
60 


80 
90 


20 


a-97 


63 
125 
500 


90 
80 
90 


30 
40 
90 


90 
80 
90 


0 
10 
20 


40 
50 
70 


50 
70 
80 


10 
30 
50 




0 
0 
20 


20 
30 
60 


IS 
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Comp . 
NO* 


-' l-S 

Dose 
of 

active 
ingre- 
dient 
(g/ha) 


aagti * * n vt*»v> i ■ — ■ — ■ — 

Growth-cont rolling degree (%) 


Evalu- 
ation 
day 


EC 


DS 


AR 


ss 


PP 


xs 


OS 


TR 


ZM 


GM 


a-98 


63 
125 
500 


90 
90 
90 


30 
40 
90 


90 
100 
90 


0 
30 
30 


60 
80 
90 


70 
70 
100 


30 
40 
100 


- 


0 
0 
20 


40 
50 
60 


18 


a-99 


63 
125 
500 


90 
100 
I vu 


40 
60 


100 
100 
inn 

1 vv 


40 
40 
70 


80 
90 
100 


80 
100 
100 


70 
90 
100 


- 


40 
50 
80 


70 
70 
100 


18 


3 ** 

100 


125 
500 


80 
90 


40 
90 


90 
100 


30 
40 


80 
90 


70 
100 


0 
50 


- 


0 
10 


50 
60 


18 


a- 
101 


125 
500 


90 
90 


30 
40 


90 
90 


0 
30 


30 
30 


20 
60 


0 
0 


- 


0 
20 


50 
60 


18 


a- 
102 


63 
125 
500 


95 
100 


4(1 

60 
90 


90 
100 


20 
30 
70 


70 
80 
90 


80 
80 
80 


80 
100 
90 


- 


0 

10 
20 


100 
60 
100 


19 


a- 


63 
125 
500 


90 
100 
100 


30 
50 
90 


90 
60 
80 


40 
40 
50 


60 
80 
100 


70 
100 
100 


50 
50 
100 


- 


0 
0 
40 


50 
50 
70 


19 


a- 
104 


125 
500 


80 
90 


20 
20 


90 
100 


0 
10 


10 
10 


0 .- 

0 


^ 0 
0 


- 


0 
0 


10 

20 


19 


a- 
105 


63 
125 
500 


90 
100 


40 
80 


inn 
100 
80 


in 
0 
30 


40 
60 
90 


20 
80 


10 
30 
50 


- 


10 
0 
80 


40 
50 
90 


19 


a- 
106 


63 
125 
500 


10 
70 
90 


30 
70 
70 


80 
100 
70 


50 
50 


60 
90 
100 


90 
50 


20 
90 
100 




0 
20 
50 


30 
40 
80 


21 


a- 
116 


125 
500 


50 
50 


10 
50 


100 
90 


30 
20 


70 
90 




30 
20 




10 
0 


30 
40 


24 


a- 
118 


63 
125 
500 


70 
80 
90 


30 
50 
80 


100 
80 
100 


30 
30 


70 
80 
100 


90 
100 


100 
100 
100 




10 
40 
60 


70 
100 
100 


21 


a- 
120 


63 
125 
500 


90 
100 
90 


50 
50 
90 


100 
100 


20 
50 
100 


50 
80 
60 


80 
100 
100 


90 
100 
100 




0 
0 
70 


70 
80 
100 


21 


a- 
122 


63 
125 
500 


70 
80 
90 


50 
90 
90 


100 
100 


40 
50 


60 
70 
50 


90 
90 
100 


60 
90 
100 




10 
30 
40 


50 
60 
70 


21 
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Table 5 (continued) 



Comp. 
NO. 


Dos e 

of 

active 
ingre- 
dient 

(g/h*> 


Growth-controlling degree (%) 


Evalu- 
ation 
day 


EC 


DS 


AR 


SS 


PP 


xs 


OS 


TR 


ZM 


GM 


a- 
131 


500 


80 


40 


60 


30 


80 


100 


50 


- 


30 


20 


19 


a- 
132 


125 
500 


so 

90 


70 
90 


60 
60 


20 
20 


90 
90 


50 
50 


10 
40 


- 


30 
70 


0 
10 


19 


a- 
133 


500 


10 


30 


90 


40 


70 


10 


0 




40 


30 


21 


a- 
136 


125 
500 


20 
100 


30 
100 


90 
80 


50 
30 


70 
70 


50 


0 
0 


- 


40 
100 


40 
50 


21 


a- 
137 


125 
500 


20 
90 


30 
60 


90 
100 


0 
10 


100 
100 


80 


0 
40 


- 


40 
80 


30 
50 


21 


a- 
138 


500 


100 


80 


90 


70 


100 


20 


0 




90 


50 


21 


a- 
139 


500 


10 


50 


90 


50 


70 


70 


0 




80 


50 


21 


a- 
i40 


63 
125 
500 


90 
90 
100 


10 
30 
90 


100 
100 


10 
20 
30 


40 
80 
100 


70 
80 
80 


0 
20 
90 


- 


0 

10 
0 


30 
40 
50 


21 


a- 
141 


125 
500 


80 
90 


60 
90 


100 


30 
60 


90 
100 


90 
100 


90 
90 


- 


20 
30 


70 
80 


21 


a- 
143 


500 


90 


30 


50 


20 


80 


100 








RO 


18 


a- 
144 


500 


50 


90 


30 


40 


60 


100 


50 




0 


20 


18 


a- 
146 


125 
500 


20 
60 


30 
80 


80 
60 


40 
40 


80 
90 


50 
100 


40 
60 




20 
30 


40 
70 


19 


a- 
148 


125 
500 


60 
90 


10 

80 


100 
100 


50 
50 


70 
80 


10 
20 


20 
20 




10 
40 


10 
40 


21 


a- 
149 


63 
125 
500 


60 
90 
100 


20 
30 
80 


90 
80 
100 


40 
50 
70 


80 
80 
100 


100 


0 
40 
100 




10 
20 
60 


60 
70 
90 


21 


a- 
150 


125 
500 


90 
100 


70 
90 


50 
70 


20 
20 


80 
100 


70 


40 
70 




100 
100 


60 
70 


25 
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Table 5 (continued) 



1 




Growth- 


controlling degree 


(%) 






i 
t 

Comp .i 
No. 


of 

active 
ingre- 
dient 
(9 /ha) 


EC 


DS 


AR 


ss 


PP 


xs 


OS 


TR 


ZM 


GM 


Evalu- 
ation 
d fly 


a- 
151 


125 
500 


100 
100 


90 
90 


40 
100 


30 
30 


80 
100 


30 
80 


20 
20 


- 


50 
90 


30 
50 


25 


a- 
152 


125 
500 


100 
100 


60 
90 


70 
90 


10 
50 


60 
100 


20 
100 


10 
20 


- 


60 
50 


10 
40 


25 


a- 
153 


125 
500 


60 
90 


20 
60 


50 
60 


10 
30 


40 
50 


80 


10 

20 


- 


0 
10 


0 
20 


24 


a- 
| 154 


500 


90 


70 


70 


10 


70 


60 


50 




0 


30 


25 


a* 
155 


500 


60 


70 


100 


10 


70 


100 


20 




0 


40 


25 


a- 
156 


250 


90 


70 


20 


20 


70 


- 


20 


- 


10 






a- 
158 


125 
250 


60 
70 


40 
50 


90 
90 


20 
20 


70 
90 


70 


50 
50 


- 


40 
60 


50 


21 


a- 
162 


500 


60 


20 


0 


10 


80 


- 


10 


0 


10 


0 


21 


a- 
164 


500 


70 


70 


20 


10 


90 




10 


0 


40 


50 


21 


a- 
165 


63 
125 
500 


100 
100 
100 


95 
95 
100 


100 
100 
100 


40 
100 
100 


100 
100 
100 


50 


99 
100 
100 


50 
50 
80 


50 
90 
95 


40 
60 


30 


a- 
166 


63 
125 
500 


95 
100 


80 
95 
100 


100 
100 


40 
50 
50 


90 
100 
100 


20 
20 


70 
100 
100 


10 
50 
50 


40 
40 
70 


40 
40 
50 


30 


a- 
167 


125 
500 


10 
40 


20 
30 


100 
100 


0 
90 


100 
100 


90 
100 


40 
70 




0 
30 


40 
100 


21 


a- 
168 


63 
125 
500 


90 
100 
100 


60 
70 
100 


100 
100 
100 


50 
60 
60 


90 
100 
100 


90 


100 
100 
100 




40 
70 
100 


50 
70 
100 


21 


a - 
169 


63 
125 


90 
90 


60 
70 


100 
90 


30 
40 


100 
100 


10 
10 


10 
20 




10 
10 


30 
60 


21 


a- 
170 


63 
125 


90 
90 


60 
80 


80 
100 


20 
50 


100 
100 


70 
70 


90 
100 




10 
60 


90 
100 


21 
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Tabl« 

Comp . 
NO. 


i 5 \ 

Dose 
ot 

active 
ingre- 
dient 


Growth-controlling degree 


(%) 


Evalu- 
ation 
day 


EC 


DS 


AR 


ss 


PP 


xs 


OS 


TR 


ZM 


GM 


a- 

171 


500 


40 


10 


40 


0 


OA 




A 
U 


r\ 
\j 


ft 

w 


ov 


21 


a- 
172 


125 
500 


60 
100 


20 
50 


80 
90 


30 
60 


OA 

100 


OA 


an 
100 


0 


o 

u 

50 


95 


21 


3" 

173 


125 
500 


70 
90 


30 
60 


30 
40 


10 
30 


OA 

80 
100 


on 
ou 


1 AA 

100 


A 
U 

0 


A 

u 
40 


60 


21 


a- 
174 


125 
500 


70 
100 


40 
60 


50 
90 


0 

30 


OA 

100 


/ U 


i nn 
1 uu 

80 


A 
U 

0 


A 
U 

50 


70 
80 


21 


a- 
177 


500 


80 


50 


30 


0 


AA 

90 




1 A 


A 
U 


90 


H V 


21 


a- 
178 


500 


60 


40 


60 


0 


OA 

80 




CA 


A 
U 


A 
V 


SO 


21 


a- 
179 


500 


70 


70 


90 


A A 

90 


TA 






A 
U 


A 
V 




21 


a- 
180 


125 
500 


80 
100 


20 
50 


50 

90 : 


20 
30 


1 AA 

100 
100 


C A 

50 


1 AA 

50 


A 

\J 
0 


A 

U 

60 


70 
80 


21 


a- 
181 


125 
500 


70 
100 


20 
40 


*7A 

70 
60 


10 
20 


1 AA 

100 


/ u 


so, 
90 


o 

0 


0 
40 


70 
80 


21 


a- 
182 


125 
500 


60 
60 


20 
60 


80 
80 


0 

10 


1 AA 
1UU 

100 


t>U 


sn 
50 


A 

0 


0 

V 

20 


50 
90 


21 


a- 
183 


500 


n 

V 


40 


10 


10 


100 


100 


0 


0 


10 


40 


21 


a- 
184 


500 


50 


20 


10 


20 


100 




0 


0 


0 


40 


91 


a- 
187 


500 


70 


20 


100 


40 


95 




50 


0 


0 


60 


21 


a- 
188 


500 


50 


10 


90 


40 


95 




10 


0 


0 


70 


21 


a- 
189 


500 


90 


10 


100 


40 


95 




90 


0 


0 


70 


21 


a- 
191 


125 
500 


90 
100 


30 
50 


90 
90 


20 
40 


90 
90 




20 
40 


0 
0 


0 
0 


50 
50 


21 
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Tabl 


e -> 
oose 


cont 


mueai 

Growth 


—controlling degree (\ 








Comp . 
NO. 


o t 

active 
ingre- 
dient 
(g/ha) 


EC 


DS 


AR 


SS 


PP 


XS 


OS 


TR 


ZM 


GM 


Evalu- 
ation 
day 


a- 
192 


500 


30 


0 


30 


0 


80 


90 


30 


0 


10 


60 


21 


a- 
194 


500 


0 


30 


20 


0 


100 


90 


0 


0 


0 


50 


22 


a- 
200 


500 


70 


50 


95 


20 


100 


90 


20 


0 


0 


40 


26 


a- 
201 


500 


20 


40 


90 


40 


20 


70 


40 


0 


0 


0 


26 


a- 
203 


125 
500 


20 
70 


60 
80 


90 
100 


10 

50 


80 
100 


80 
95 


20 
90 


0 
0 


0 
0 


60 
90 


22 


a- 
204 


500 


70 


50 


30 


0 


80 


80 


20 


0 


0 


50 


22 


a- 
206 


125 
500 


80 
100 


30 
80 


30 
100 


20 
50 


100 
100 


100 
100 


90 
100 


0 
0 


0 
70 


90 
100 


22 


a- 
207 


125 
500 


70 
90 


20 
60 


20 
90 


0 
40 


100 
100 


80 
100 


80 
100 


0 
0 


0 

20 


80 
100 


22 


a- 
208 


125 
500 


30 
70 


40 
60 


90 
70 


10 
40 


80 
90 


100 
100 


50 
95 


0 
0 


0 
0 


50 
60 


22 


a- 
209 


500 


40 


10 


30 


0 


90 


80 


70 


0 


0 


70 


22 


a- 
210 


125 
500 


90 
100 


60 
90 


70 - 
100 


10 
40 


90 
100 


90 
90 


90 
90 


0 
0 


0 
60 


80 
100 


27 


a- 
211 


125 
500 


40 
80 


20 
50 


70 
90 


0 
20 


50 
70 


80 
90 


70 
70 


0 
0 


0 
0 


40 
50 


27 


a- 
212 


125 
500 


70 
100 


0 
10 


40 
70 


0 
0 


0 
90 


70 
80 


60 
80 


0 
0 


c 

0 


50 
80 


27 


a- 
213 


125 
500 


100 
100 


80 
100 


95 
100 


30 
70 


100 
100 


100 
100 


80 
100 


0 
0 


20 
70 


95 
100 


26 


a- 
214 


125 
500 


60 
100 


60 
90 


100 
100 


20 
70 


90 
100 


70 
90 


100 
100 


0 
0 


0 
0 


50 
70 


27 


a- 
215 


500 


0 


0 


90 


20 


90 


80 


0 


0 


c 


40 


23 
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Table 5 (continued) 









Growth 


-controlling degree (%) 






Comp I 
No. 


Dose 
of 

active 
ingre- 
dient 
lg/ha) 


EC 


DS 


AR 


SS 


PP 


xs 


OS 


TR 


ZM 


GM 


Evalu- 
ation 
day 


a- 
216 


125 
500 


50 
90 


70 
90 


90 
100 


10 
60 


70 
80 


70 
100 


50 
100 


0 
0 


0 
0 


70 


CO 


a- 
217 


125 
500 


60 
80 


30 
60 


50 
80 


10 
20 


100 
100 


80 
100 


70 
100 


0 
0 


0 
70 


7(1 

100 




a- 
218 


125 
500 


70 
90 


20 
60 


10 
50 


10 
20 


90 
100 


70 
80 


70 
90 


0 
0 


0 
40 


ou 

100 


?n 

c V 


a- 
219 


125 
500 


70 
100 


30 
70 


10 
60 


0 
30 


100 
100 


80 
100 


50 
80 


0 
0 


0 

70 


Ou 

100 


90 


2- 

220 


500 


10 
70 


10 
30 


10 
30 


0 
20 


70 
90 


80 
80 


10 
60 


0 
0 


0 
0 


40 


90 

— V 


a- 

99 1 


125 


60 

fift 


0 
60 


0 
40 


0 
30 


80 
100 


80 
100 


50 
50 


0 
0 


0 
0 


70 
90 


20 


a- 
222 


125 
500 


30 
80 


10 
50 


30 
80 


10 
50 


80 
90 


70 
90 


20 
70 


0 
0 


0 
10 


40 
60 


20 


3- 
257 


125 
500 


70 
90 


10 
60 


10 
10 


0 
10 


90 
100 


70 
100 


20 
30 


0 
0 


0 
30 


50 
100 


28 


a- 
258 


125 
500 


50 
90 


10 
70 


30 
80 


0 
30 


90 
100 


70 
100 


10 
50 


0 
0 


0 
0 


40 
70 


28 


a- 
259 


125 
500 


70 
90 


70 
100 


0 
20 


0 
0 


80 
90 


90 
100 


10 
40 


0 
0 


0 
0 


60 
80 


28 


b-1 


500 


80 


50 


80 


20 


90 




60 




20 


60 


19 


b-2 


500 


90 


20 


70 


20 


90 


60 


60 




0 


60 


18 



WO 97/41106 



PCT/JP97/01457 



114 

TEST EXAMPLE 2 

Paddy field soil was put into a 1/1 , 000 , OOOha pot, 
and seeds of bar nyardgrass ( Echinochloa crus-qalli L.) 
and japanese bulrush ( Scirpus juncoides ) were sown and 
5 slightly covered with soil. Then, the pot was left to 

stand still in a greenhouse in a state where the depth of 
flooding water was from 0,5 to 1 cm, and two days later, 
tubers of japanese ribbon wapato ( Sagittar ia pygmaea ) 
were planted. Thereafter, the depth of flooding water 

10 was maintained at a level of from 3 to 4 cm, and when 
barnyardgrass and japanese bulrush reached a 0.5 leaf 
stage and japanese ribbon wapato reached to a primary 
leaf stage, an aqueous diluted solution of a wettable 
powder having the compound of the present invention 

15 formulated in accordance with a usual formulation method, 
was uniformly applied under submerged condition by a 
pipette so that the dose of the active ingredient would 
be at a predetermined level. 

On the other hand, paddy field soil was put into a 

20 1/1, 000, OOOha pot and puddled and leveled, and the depth 
of flooding water was from 3 to 4 cm. One day later, 
rice { Oryza sativa L . var . Nihonbare) of 2 leaf stage was 
transplanted in a depth of 3 cm. On the 4th day after 
the transplantation, the compound of the present 

25 invention was applied in the same manner as described 
above . 

On the 14th days after the application of the 
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herbicide, the growth of barnyard grass, japanese 
burlrush and japanese ribbon wapato was visually observed 
and on the 21st day after the application the herbicide, 
the growth of rice was visually observed, and the 
5 herbicidal effects were evaluated by the growth- 
controlling degrees (%) ranging from 0 (equivalent to the 
non-treated area) to 100 (complete kill), whereby the 
results shown in Table 6 were obtained. Compound Nos. in 
Table 6 correspond to Compound Nos. in Table 4a and 4b 
10 given hereinbefore. The growth controlling degrees 

against rice of compounds Nos. a-101 et seq (except for 
a-131, a-132, a-145, a-146 and b-1) are mean values of 
two test results. 
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Table 6 
J 

Comp - u 
NO . 


3ose of 
ictive 


Growth- 


controlling degree (%) 


L ngr edient 
£g/ha) 


EC 


SJ 


SP 


OS 


a — 1 


i n n n 
5 0 0 


5 0 
4 0 


I 0 0 
I 0 0 


1 0 0 




a - 2 


D v U 

2 5 0 


9 0 
8 5 


9 5 
8 5 


9 0 

Q - 


0 

n 
u 


o 

a — o 


i o o n 
5 0 0 


9 5 
9 5 


1 0 0 

1 0 U 


9 5 

O D 


1 0 

o 


a 4 


5 0 0 
2 5 0 


1 0 0 
1 0 0 


8 5 

D u 


8 5 


0 

o 


a ^ 


10 0 0 
'500 


4 0 
0 


8 5 

O t> 


8 5 


9 0 
3 0 


a o 


5 0 0 
2 5 0 


1 0 0 
1 0 0 


9 0 

8 5 


9 0 

o D 


5 0 

o v 


a r 


; o 0 
2 5 0 


1 0 0 
9 9 


1 0 0 
y b 


8 5 

O J 


8 0 
7 0 


„ _ o 
a o 


10 0 0 
5 0 0 


0 
0 


8 5 

D U 


8 5 

O <J 


0 
0 


a y 


5 0 0 


1 0 


5 0 


7 0 


3 0 


a — iv 


5 0 0 
2 5 0 


8 0 
6 0 


5 0 
5 0 


8 5 

o 0 


0 

o 


a — 1 1 


0 ; o 

C O V 

1 2 5 


10 0 
1 0 0 


9 5 
9 0 


9 0 
8 5 


1 0 0 
1 0 0 


a -12 


5 0 0 
2 5 0 


1 0 0 
1 0 0 


1 0 0 
1 0 0 


9-0 
9 0 


1 0 0 
1 0 0 


a -13 


5 0 0 
2 5 0 


1 0 0 
1 0 0 


1 0 0 
1 0 0 


9 0 
9 0 


1 0 0 
10 0 


a -14 


5 0 0 
2 5 0 


4 0 
1 0 


8 5 
8 5 


9 0 
8 5 


1 0 
0 


a -15 


5 0 0 
2 5 0 


1 0 0 
5 0 


8 5 
7 0 


i 7 0 
7 0 


0 
0 


a -16 


5 0 0 
2 5 0 


1 0 0 
9 9 


5 0 
0 


3 0 
3 0 


3 0 
0 


a -17 


5 0 0 
2 5 0 


1 0 0 
9 9 


8 5 
5 0 


5 0 
5 0 


2 0 
0 
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Table 6 ( continued ) 



icuxc «-< x • ~ 

jDose of 
Comp . |ac t i ve 
No . ii r.gred ient 
l(g/ha) 


Growth-controlling deqree (%) 


EC 


SJ 


SP 


OS 


a - 18 


rr A A 

5 0 0 
2 5 0 


0 
0 


9 0 
8 5 


9 5 
9 5 


o ! 

0 [ 


a -19 


5 0 0 
2 5 0 


7 0 
4 0 


9 0 
9 0 


9 0 
8 5 


1 0 
0 


a —20 


C A fi 

0 U U 

2 5 0 


9 0 
8 5 


8 5 
5 0 


3 0 
0 


6 0 

3 5 


a -21 


c it n 
o 0 U 

2 5 0 


5 0 
3 0 


9 5 
9 0 


9 0 
5 0 


3 0 
3 0 


a -22 


c n r» 
b U U 

2 5 0 


9 5 
1 0 0 


9 5 
9 5 


9 0 
5 0 


3 0 
2 0 


a -23 


e a a 

5 0 0 
2 5 0 


1 0 0 
5 0 


9 9 
9 9 


9 0 
5 0 


0 
0 


a -24 


2 5 0 
1 2 5 


4 0 
2 0 


8 5 
8 0 


9 0 
8 5 


1 0 

0 


a -25 


0 A 

2 5 0 

1 2 5 


1 0 0 
8 5 


9 0 
8 5 


9 0 
8 5 


0 
0 


a —26 


1 A f\ f\ 

10 0 0 
5 0 0 


9 0 
5 0 


9 0 
9 0 


1 0 
1 0 


•1 0 
0 


a -27 


A C A 

2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 5 
9 0 


9 0 
8 5 


1 0 0 
4 0 


a — 


1 9 ^ 
6 3 


1 0 0 
1 0 0 


9 0 
8 5 


8 5 
5 0 


3 5 
3 0 


a -40 


I 2 5 
6 3 


1 0 0 
1 0 0 


1 0 0 
9 9 


9 0 
9 0 


8 0 
4 0 


a -41 


1 2 5 
6 3 


1 0 0 
1 0 0 


9 5 
9 0 


8 5 
8 5 


1 0 0 
7 0 


a -42 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 0 
9 0 


9 0 
0 


9 0 
9 0 


a -43 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 0 
8 5 


9 0 
5 0 


9 0 
9 9 


a -44 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 5 
9 0 


9 0 
8 5 


9 5 
8 0 


a —45 


2 5 0 
1 2 5 


J 0 0 
1 0 0 


9 9 
9 0 


8 5 
5 0 


1 0 0 
9 0 
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Table 6 (continued) 



Comp • 
No." 


Dose of 
active 
ingredient 
<g/ha) 


Growth-controlling degree (%) 


EC 


SJ 


SP 


OS 


2 -47 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


1 0 0 
8 5 


9 5 
6 0 


9 9 
7 0 


a -48 


2 5 0 
1 2 5 


9 9 


8 5 


9 0 
5 0 


9 5 
5 0 


a -49 


2 5 0 
1 2 5 


1 u u 
1 0 0 


Q fl 

9 0 


8 5 
5 0 


1 0 0 
1 0 0 


a -51 


2 5 0 
1 2 5 


1 0 0 


Q Q 

9 5 


1 0 


9 0 
6 0 


a -52 


2 5 0 
1 2 5 


1 u \J 

1 0 0 


q q 
9 0 


? 0 
3 0 


1 0 0 

9 5 | 


a -53 


1 2 5 
6 3 


1 0 0 
1 0 0 


9 5 
9 0 


9 0 
9 0 


8 0 
0 


a -55 


2 5 0 
1 2 5 


i n n 
I u u 

1 0 0 


5 0 


2 0 
~ 0 


3 0 
3 0 


a -58 


2 5 0 
1 2 5 


I If u 

9 9 


O D 

7 0 


5 0 


A 0 

4 0 


a -59 


6 3 
3 1 


i n n 
1 u u 

1 0 0 


5 0 


1 0 


3 0 
3 0 


a -60 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


1 0 0 
9 5 


7 0 
3 0 


9 5 
7 0 


a -69 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 9 
8 5 


5 0 
5 0 


1 0 0 
3 5 


a -72 


1 2 5 
6 3 


9 0 
6 0 


8 5 
8 5 


2 0 1 
2 0 


4 0 
3 5 


a -73 


1 2 5 
6 3 


1 0 0 
1 0 0 


9 0 
7 0 


5 0 
5 0 


8 0 ! 
3 0 


a -76 


1 2 5 
6 3 


1 0 0 
1 0 0 


9 0 
8 5 


3 0 
0 


0 
0 


a -77 


1 2 5 
6 3 


9 0 
7 0 


8 5 
5 0 


5 0 
3 0 


7 0 
4 0 


a -78 


2 5 0 
1 2 5 


1 0 0 
8 5 


8 5 
6 0 


8 5 
8 5 


8 0 
3 0 


a -79 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 5 
8 5 


9 0 
5 0 


9 0 
4 0 
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Table 6 (continued) 



comp . 

HO • 

1 


Dose of 
&c t ive 
ingred ient 
(g/ha) 


Growth-controlling degree (%) 


EC 


SJ 


SP 


OS 


a -80 


5 0 0 

2 5 0 


1 0 0 
9 9 


1 0 0 
1 0 0 


9 5 
9 5 


9 0 
9 0 


a -81 


5 0 0 
2 5 0 


9 5 
8 5 


9 9 
9 0 


9 0 
5 0 


3 0 
3 0 


a -82 


1 2 5 
6 3 


4 0 
2 0 


8 5 
1 0 


5 0 
0 


3 5 
2 0 


a -83 


2 5 0 
1 2 5 


9 9 
9 5 


9 9 
9 9 


9 0 
9 0 


6 0 
4 0 


a -84 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 9 
9 5 


5 0 
5 0 


9 0 
5 0 


a -85 


2 5 0 
1 2 5 


1 0 0 
9 5 


8 5 
7 0 


5 0 
0 


2 0 
2 0 


a -86 


1 2 5 
6 3 


1 0 
1 0 


7 0 
6 0 


1 0 
1 0 


0 
0 


a -87 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 0 
8 5 


3 0 
0 


4 0 
3 0 


a -88 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 0 
9 0 


5 0 
2 0 


1 0 0 
9 5 


a -89 


2 5 0 
1 2 5 


1 0 0 
9 9 


9 9 
9 9 


9 0 
5 0 


9 9 
9 5 


a -90 


2 5 0 
1 2 5 


9 9 
9 9 


9 5 
9 0 


9 0 
8 5 


8 0 
7 0 


a -91 


5 0 0 
2 5 0 


9 9 i 
9 9 


9 9 
9 5 


9 0 
8 5 


3 5 
3 0 


a -92 


2 5 0 
1 2 5 


9 9 
8 5 


9 0 
8 5 


1 0 
0 


3 5 
1 0 


a -93 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


1 0 0 
1 0 0 


8 5 


4 0 
0 


a -94 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 9 
9 5 


9 0 
1 0 


9 9 
9 9 


a -95 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


1 0 0 
1 0 0 


8 5 




a -96 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 5 
9 0 


8 5 
1 0 


1 0 0 
9 9 
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Table 6 (continued) 



Corap . 
No . 


Dose of 
ac t ive 


Growth- 


controlling degree (%) 


ingredient 
(q/ha) 


EC 


SJ 


SP 


OS 


a -97 


6 3 
3 1 


9 5 
9 5 


0 


5 0 i 

0 i 


5 0 
5 0 


a -98 


6 3 

3 1 


1 0 0 
1 0 0 


O \) 

6 0 


7 0 
0 


6 0 
3 0 


a -99 


1 2 5 
6 3 


1 0 0 
1 0 0 


Q ^ 


5 0 


10 0 
1 0 0 


a -100 


1 2 5 
6 3 


5 0 
1 0 


t u 
1 0 


0 


3 0 
0 


a -101 


6 3 
3 1 


1 0 0 
8 0 


1 U 

0 


o 
0 


4 0 
3 0 


a -102 


6 3 
3 1 


9 5 
8 5 


o D 

5 0 


3 v 

0 


4 0 
2 5 


a -103 


6 3 
3 1 


9 5 
8 5 


1 0 


5 0 
3 0 


6 5 
1 0 


a -104 


6 3 
3 1 


9 9 
9 9 


n 
0 


o 

0 


3 0 
3 0 


a -105 


6 3 


9 5 
9 0 


0 
0 


0 
0 


4 0 
1 0 


a -106 


2 5 0 

1 9 ^ 


1 0 0 

9 9 


7 0 
3 0 


7 0 
5 0 


5 0 
1 5 


a -118 


2 5 0 

i c J 


1 0 0 
10 0 


9 0 
7 0 


6 0 
6 0 


9 5 
5 5 


a -120 


2 5 0 

1 £ 0 


1 0 0 
1 0 0 


9 9 
9 0 


5 0 
4 0 


9 8 
9 0 


a -122 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


1 0 0 
1 0 0 


7 0 
6 0 


9 5 
1 0 0 


a -127 


10 0 0 


2 0 


6 0 


7 0 




a -131 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 0 
8 5 


9 0 


8 0 
5 0 


a -132 


! 2 5 0 
1 2 5 


1 0 0 
1 0 0 


8 5 
5 0 


5 0 


3 0 


a -135 


2 5 0 
1 2 5 


1 0 0 
7 0 


2 0 
0 


0 
0 


1 0 
0 


a -138 


1 2 5 
6 3 


1 0 0 
8 0 


2 0 


0 
0 


5 
1 5 
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Table 6 (continued) 



Comp . 
No." 


Dose of 

active 

i ngred ient 

(g/h«) 


Growth-controlling degree (%) 


EC 


SJ 


SP 


OS 


a -139 


! 5 0 0 
2 5 0 


7 0 
7 0 


6 0 
2 0 


5 0 
2 0 


- 


a -140 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 0 
9 0 


3 0 


9 8 
3 5 


a -141 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


1 0 0 
1 0 0 


3 0 
0 


1 0 0 

9 5 


a -143 


5 0 0 
2 5 0 


1 0 0 
1 0 0 


1 0 

0 


3 0 
1 0 


- 


a -144 


5 0 0 
2 5 0 


9 9 
7 0 


2 0 
1 0 


9 0 
8 5 


- 


a -145 


2 5 0 

- 1 2 5 


10 0 
1 0 0 


6 0 
5 0 


5 0 
4 0 


0 

1 0 


a -146 


5 0 0 
2 5 0 


9 0 
6 0 


9 0 
7 0 


9 0 
7 0 


3 0 
0 


a -148 


1 2 5 
6 3 


1 0 0 
1 0 0 


7 0 
7 0 


0 
0 


0 
0 


a -149 


1 2 5 
6 3 


9 0 
8 5 


3 0 
1 0 


0 
0 


0 
0 


a -150 


2 5 0 
1 2 5 


1 0 0 
9 5 


5 0 
0 


6 0 
3 0 


0 
5 


a -151 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


0 
0 


0 


3 0 
5 


a -152 


2 5 0 
12 5 


1 0 0 
1 0 0 


6 0 
3 0 


0 
0 


1 0 0 
1 0 0 


a -153 


2 5 0 
1 2 5 


9 9 
1 0 0 


9 0 
3 0 


7 0 
3 0 


1 0 

2 0 


a -154 


2 5 0 
1 2 5 


1 0 0 
9 9 


2 0 
0 


4 0 
0 


6 0 
2 0 


a -155 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


7 0 
6 0 


0 
0 


S 5 
5 0 


a -157 


2 5 0 
1 2 5 


9 0 
9 0 


9 5 
0 


7 0 
0 


0 
0 


a -15S 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


8 0 
5 0 


3 0 
6 0 


9 0 
9 0 
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rable 6 

Comp. 
No." 


I continu 
Dose of f 
active 


Growth-controlling degree (%) 


ingredient 
(g/ha) 


EC 


SJ 


SP 


OS 


a -160 


2 5 0 
l 9 S 


8 0 
7 0 


5 0 


0 
0 


0 
0 


a-161 


2 5 0 
1 9 S 


7 0 
7 0 


0 
0 


0 
0 


5 
0 


a -162 


2 5 0 

1 9 ^ 


1 0 0 
1 0 0 


0 
0 


0 
0 


1 0 
0 


a -164 


2 5 0 
1 9 S 


1 0 0 
1 0 0 


0 
0 


0 
0 


6 0 
1 0 


a -165 


1 2 5 


1 0 0 
9 5 


8 0 
6 0 


3 0 

U 


1 0 0 


a -loo 


1 9 S 

6 3 


1 0 0 
1 0 0 


6 0 
2 0 


0 


i V u 

8 5 


a -167 


2 5 0 
1 2 5 


10 0 
1 0 0 


9 5 
7 0 


b 0 
0 


I 0 


a -168 


1 2 5 
6 3 


10 0 
1 0 0 


9 5 
9 0 


U 

0 


5 0 


a -169 


1 2 5 
6 3 


10 0 
1 0 0 


a n 
4 0 


A 

V 

0 


9 0 
5 5 


a -170 


1 2 5 
6 3 


1 0 0 
1 0 0 


3 0 
1 0 


n 
VJ 

0 


q =; 
4 5 


a -171 


2 5 0 


7 0 


0 


0 


n 

u 


a -1 7<s 


c. 0 U 


8 0 


3 0 


5 0 


5 0 


a -173 


2 5 0 
1 2 5 


9 9 
7 0 


2 0 


0 
0 


1 0 0 
2 5 


a -174 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


6 0 
6 0 


0 
0 


1 0 0 
1 0 0 


a -175 


2 5 0 
1 2 5 


8 0 
8 0 


5 0 
3 0 


0 
0 


0 
0 


a -177 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


5 0 
3 0 


0 
0 


0 
0 


a -178 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


3 0 
3 0 


0 
0 


1 0 
0 


a -179 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


9 0 
3 0 


0 
0 


1 0 0 
9 0 



WO 97/41106 



PCT/JP97/01457 



123 



Table 6 (continued) 



r 

jComp - 


Dose of 
£C t i vc 
i ngred ien t 
(g/ha) 


Growth-controlling degree (%) 


EC 


SJ 


SP 


OS 


a -ISO 


2 5 0 

1 2 5 


1 0 0 
1 0 0 


3 0 
0 


0 
0 


5 0 

6 0 


a -181 


2 5 0 


1 0 0 


0 


2 0 


5 0 


a -182 


2 5 0 
1 2 5 


i n o 
1 u u 

1 0 0 


7 0 
0 


• o 
0 


4 5 
1 5 


a -184 


2 5 0 


8 5 


0 


0 


0 


a -185 


2 5 0 


7 ft 


o 


o 


0 


o - 1 H7 

£3 lOI 


2 5 0 
1 2 5 


7 0 

0 


8 0 
ft f) 


2 0 

o 


1 5 

o 


a "loo 


2 5 0 

C xj V 

1 2 5 


1 0 0 

1 U 0 


5 0 

c, n 
D U 


2 0 
n 


9 5 


a i oy 


2 5 0 
1 2 5 


1 0 0 
inn 


5 0 

=i 0 


2 0 

V 


5 5 
5 0 


a i3i 


2 5 0 
1 2 5 


i n n 
9 5 


2 n 
0 


2 0 
0 


3 5 
0 


a -194 


2 5 0 




^ 0 




1 0 


O C\J\J 


2 5 0 
1 2 5 


1 0 0 

1 u u 


9 0 
Q 0 


0 

o 


7 0 

8 0 


p -202 

a tut. 


2 5 0 
1 2 5 


1 0 0 

0 D 


7 0 

9 0 


0 
n 


1 0 
1 0 




2 5 0 
1 2 5 


10 0' 
1 0 0 


1 0 0 
9 5 


9 5 
9 5 


1 0 0 
1 0 0 


a -204 


2 5 0 
1 2 5 


1 0 0 
9 9 


3 0 
0 


3 0 
0 


1 0 
5 


a -205 


2 5 0 


8 5 


0 


0 


5 


a -206 


2 5 0 
1 2 5 


1 0 0 
9 5 


0 
0 


6 0 

7 0 


1 0 0 
9 0 


a -207 


2 5 0 
1 2 5 


9 5 
8 0 


0 ! 
0 


6 0 
8 0 


5 0 
2 5 


a -20S 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


3 0 
0 


7 0 
6 0 


8 0 
5 0 


a -210 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


4 0 
7 0 


7 0 
6 0 


1 0 0 
8 5 
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Table 6 (continued) 



Comp. 

WW • 


Dos ? ° f : Growth-controlling degree (%) j 
active , v * ! 


ingredient 
(g/ha) 


EC 


SJ 


SP 


OS 


a -213 


2 5 0 

1 9 ^ 
1 £ 0 


1 0 0 
1 0 0 


5 0 
2 0 


0 

0 


9 5 
6 5 


a -214 


2 5 0 

1 Cm fj 


1 0 0 
9 9 


6 0 
6 0 


2 0 

0 


6 0 
1 5 


a -216 


2 5 0 

1 9 S 
i & j 


1 0 0 
100 


8 0 
4 0 


0 

0 


9 5 
1 5 


a -217 


2 5 0 
l o k 


1 0 0 
9 5 


2 0 

0 


0 

0 


1 0 0 
5 0 


a -218 


2 5 0 

1 6 J 


1 0 0 

7 0 


7 0 
3 0 


2 0 

0 


1 0 0 
8 5 


a -219 


2 5 0 

1 9 ^ 


1 0 0 
1 0 0 


3 0 

0 


0 

0 


1 0 0 
7 0 


a -230 


6 3 


1 0 0 
1 0 0 


0 

0 


0 

0 




a -232 


6 3 
3 1 


1 0 0 
1 0 0 


3 0 
0 


0 


- 


a -233 


6 3 


7 0 
5 0 


0 

0 


0 

0 


— 


a -239 


6 3 


1 0 0 
& 0 

O V 


0 

0 


0 

0 


0 

0 


a -249 


2 5 0 
1 2 5 


1 0 0 
10 0 


0 
0 


0 
0 


9 5 
4 0 


a -250 


6 3 
3 1 


1 0 0 
1 0 0 


4 0 
0 


0 i 

0 


8 0 
4 5 


a -253 


6 3 
3 1 


1 0 0 
1 0 0 


0 
0 


0 
0 


3 5 
3 0 


a -254 


6 3 
3 1 


1 0 0 
1 0 0 


0 
0 


0 


5 
0 


a -256 


6 3 
3 1 


1 0 0 
8 0 


0 
0 


0 
0 


0 
0 


a -257 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


2 0 
0 


0 
0 


0 
0 


a -258 


2 5 0 
1 2 5 


6 0 

7 0 


0 
0 


2 0 
0 


5 
0 
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Table 6 (continued) 



Comp. 


Dose of j 
active 


Growth-controlling degree (%) 


No. 


inaredier.tl 
(g/ha) 


EC 


SJ 


SP j 


OS 


a -259 


2 5 0 

1 2 5 


1 0 0 
1 0 0 


0 
0 


0 
0 


1 0 
0 


a -260 


2 5 0 
1 2 5 


10 0 
8 5 


0 
0 


2 0 
0 


1 0 

0 


a -261 


2 5 0 

IOC 

1 Z D 


1 0 0 
7 0 


0 
0 


4 0 
4 0 


5 
0 


a -262 


2 5 0 
1 2 5 


1 0 0 
1 0 0 


1 0 
0 


0 
0 


1 0 
0 


a -263 


2 5 0 
1 2 5 


1 0 0 

9 5 


0 
0 


0 
0 


1 0 
0 


a -264 


2 5 0 
1 2 5 


8 5 
7 0 


0 
0 


0 
0 


3 0 
1 5 


a -271 


6 3 
3 1 


1 0 0 
9 5 


0 
0 


0 
0 




b- 1 


2 5 0 
1 2 5 


1 0 0 
10 0 


8 5 
5 0 


5 0 
5 0 


5 0 
2 0 
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Now, Formulation Examples of the present invention 
will be given. Compound Nos. in Formulation Examples 
correspond to Compound Nos. in Table 4a to 4b given 
hereinbefore. 
5 FORMULATION EXAMPLE 1 

(1) Compound No. a-12 75 parts by weight 

(2) Sodium N-methyl-N-oleoyl taurate 
(Geropon T-77, tradename, 

manufactured by Rhone-Poulenc) 14.5 parts by weight 

(3) NaC* 10 parts by weight 
10 (4) Dextrin 0.5 part by weight 

The above components are placed in a high-speed 
mixing granulator, admixed with 20 wt% of water, 
granulated, and dried to form water-dispersible granules. 
FORMULATION EXAMPLE 2 

(1) Kaolin 78 parts by weight 



15 



(2) Condensate of sodium naphthalene 
sulfonate and formalin (Laveline 
FAN, tradename, manufactured by 

Dai-ichi Kogyo Seiyaku Co,, Ltd.) 2 parts by weight 

(3) Sodium polyoxyethylene alkylaryl 
ether sulf ate-premix with white 

20 carbon (Sorpol 5039, tradename, 

manufactured by Toho Chemical 

Industry Co., Ltd.) 5 parts by weight 

(4) White carbon (Carplex, tradename, 
manufactured by Shionogi Seiyaku 

Co., Ltd.) 15 parts by weight 



25 



The mixture of the above components (1) to (4) and 
Compound No. a-6 are mixed in a weight ratio of 9:1 to 
obtain a wettable powder. 
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FORMULATION EXAMPLE 3 

(1) Talc xnicropowder (Hi-Filler No. 10, 
tradename, manufactured by 

Matsumura Sangyo Co,, Ltd.) 33 parts by weight 

( 2 ) Dialkyl sulf osuccinate- premixed 
with white carbon (Sorpol 5050, 
tradename, manufactured by Toho 

5 Chemical Industry Co., Ltd.) 3 parts by weight 

(3) A mixture of polyoxyethylene 
alkylaryl ether sulfate and a 
polyoxyethylene monomethyl ether 
carbonate, premixed with white 
carbon (Sorpol 5073, tradename, 
manufactured by Toho Chemical 

Industry Co., Ltd.) 4 parts by weight 

10 (4) Compound No, a-42 60 parts by weight 

The above components (1) to (4) are mixed to obtain a 
wettable powder. 
FORMULATION EXAMPLE 4 

(1) Compound No. a-27 4 parts by weight 

(2) Bentonite 30 parts by weight 

(3) Calcium carbonate 61.5 parts by weight 

(4) Polycarboxylic acid type 
surfactant (Toxanon GR-31A, 
tradename, manufactured by 
Sanyo Chemical Industries 

Co., Ltd.) 3parts by weight 

(5) Calcium lignin sulfonate 1.5 parts by weight 



15 



20 



Pulverized component (1) and components (2) and (3) 
are preliminarily mixed, and then components (4) and (5) 
and water are mixed thereto. The mixture is extruded and 
25 granulated, followed by drying and size-adjusting to 
obtain granules. 
FORMULATION EXAMPLE 5 
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(1) Compound No- a-22 30 parts by weight 

(2) A pulverized product of a 
mixture of kaolinite and 
sericite (Zieclite, tradename, 

manufactured by Zieclite . 
Co., Ltd.) 60 parts by weight 

(3) Alkyl naphthalene sulfonate 
(New Kalgen WG-1, tradename, 
manufactured by Takemoto 

Oils and Fats Co., Ltd.) 5 parts by weight 

(4) Polyoxyalkylene allyl phenyl 
ether sulfate (New Kalgen FS-7 , 
tradename, manufactured by Takemoto 

Oils and Fats Co., Ltd.) 5 parts by weight 

Components (1), (2) and (3) are mixed and passed 
through a pulverizer, and then component (4) is added 
thereto. The mixture is kneaded and then extruded and 
granulated, followed by drying and size-adjusting to 
obtain water-dispersible granules. 
FORMULATION EXAMPLE 6 

(1) Compound No. a-13 28 parts by weight 

(2) Triethanolamine salts of 
oxyethylated polyarylphenol 
phosphate ( Soprophor FL, 

tradename, manufactured by _ A . K . 

Rhone-Poulenc) 2 parts by weight 

(3) A mixture of polyoxyethylene 
styryl phenyl ether and alkyl 
aryl sulfonate (Sorpol 355, 
tradename, manufactured by 

Toho Chemical Industry Co., Ltd.) 1 part by weight 

(4) isoparaffin hydrocarbon (IP 
solvent 1620, tradename, 

manufactured by Idemitsu fia . h . 

Petrochemical Co., Ltd.) 32 parts by weight 

(5) Ethylene glycol 6 parts by weight 

(6) Water 31 parts by weight 
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The above components (1) to (6) are mixed and 
pulverized by a wet-grinding machine (Dyno-mill) to 
obtain a water-based suspension concentrate. 
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CLAIMS 

1. A pyrazole compound of the formula (I) or its salt: 
(Z) , A O 

(X)n 



10 



15 



20 



25 



N X OR, 
I 

R . 

wherein Rj is an alkyl group, R 2 is a hydrogen atom, a 
methyl group, -A-R 3 , a phenyl group which may be 
substituted, a pyridyl group which may be substituted, or 
an allyl group which is substituted by a phenyl group, A 
is -SO a -, -CO-, -CH(R 6 )- or -CH<R 7 )CO-, R 3 is an alkyl 
group which may be substituted, an alkenyl group which 
may be substituted, an alkynyl group which may be 
substituted, an alkoxy group which may be substituted, a 
cyano group, a dialkylamino group or a phenyl group which 
may be substituted, each of R 6 and R 7 is a hydrogen atom 
or an alkyl group, X is a hydrogen atom, a halogen atom, 
an alkyl group, a haloalkyl group, an alkoxy group, an 
alkylthio group, an alkylsulf inyl group, an alkylsulf onyl 
group, a nitro group, an alkoxycarbonyl group, 
-S0 2 N(R 8 )R 9 , -N(R 10 )SO 2 R 11 , -CH 2 S(0)qR 12 or -OS0 2 R 13 , each 
of R 8 , R 9 , R 10 ' »iir R 12 and R 13 is an alkyl group, z is 
an alkyl group, 1 is an integer of from 0 to 5, n is an 
integer of from 1 to 5, and q is an integer of from 0 to 
2, provided that when 1 is at least 2, a plurality of 2 
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may be the same or different , and when n is at least 2, a 
plurality of X may be the same or different. 
2. The pyrazole compound or its salt according to Claim 
1, wherein the formula (I) is represented by the formula 
5 (I 1 ): 



X i X, 




wherein R x is an alkyl group, R 2 is a hydrogen atom or 
-A-R 3 , A is -S0 2 -, -CO-, -CH 2 - or -CH 2 CO- , R 3 is an alkyl 
group which may be substituted, an alkenyl group which 

15 may be substituted, an alkynyl group which may be 

substituted , a cyano group or a phenyl group which may 
be substituted, each of X 1 , X 2 and X 3 is a hydrogen atom, 
a halogen atom, an alkyl group, a haloalkyl group, an 
alkoxy group, an alkylthio group, an alkylsulf inyl group, 

20 an alkylsulf onyl group, a nitro group, -S0 2 N(R 8 )R g , 

-N(R 10 )SO 2 R i;i , -CH 2 S(0)qR 12 or -OS0 2 R 13 , each of R 8 , R 9 , 

R io / R ii' R 12 an<3 R i3 is an alkyl group, and q is an 
integer of from 0 to 2 . 

3. The pyrazole compound or its salt according to Claim 
25 2, wherein A is -S0 2 - , -CH 2 - or -CH 2 CO-, each of X 1 , X 2 
and X 3 is a hydrogen atom, a halogen atom, an alkyl 
group, a haloalkyl group, an alkoxy group, an alkylthio 
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group, an alkylsulf inyl group, an alkylsulf onyl group or 
a nitro group. 

4. The pyrazole compound or its salt according to Claim 
3, wherein X 1 is an alkylthio group, an alkylsulf inyl 

5 group or an alkylsulf onyl group, and each of X 2 and X 3 is 
a hydrogen atom, a halogen atom, an alkyl group, a 
haloalkyl group or a nitro group. 

5. A process for producing a pyrazole compound of the 
formula (1-1) or its salt: 



10 



15 



20 



25 



CZ) L A \\ (X)n 




I 

R . 

wherein R x is an alkyl group, Z is an alkyl group, 1 is 
an integer of from 0 to 5, provided that when 1 is at 
least 2, a plurality of Z may be the same or different, X 
is a hydrogen atom, a halogen atom, an alkyl group, a 
haloalkyl group, an alkoxy group, an alkylthio group, ah 
alkylsulfinyl group, an alkylsulfonyl group, a nitro 
group, an alkoxycarbonyl group, -S0 2 N(R 8 )R 9 , 
-N(R 10 )SO 2 R 11 , -CH 2 S(0)qR 12 °r -OS0 2 R 13 , each of R 8 , R 9 , 
r 10 , r ix , R 12 and R 13 is an alkyl group, q is an integer 
of from 0 to 2, and n is an integer of from 1 to 5, 
provided that when n is at least 2, a plurality of X may 
be the same or different, which comprises reacting a 
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compound of the formula (II): 



5 




(ID 



wherein R x , Z and 1 are as defined above, with a compound 
of the formula (III): 



10 




(III) 



wherein X and n are as defined above f and Y is a halogen 
atom, to obtain a compound of the formula (IV): 




(IV) 



R i 

20 

wherein R 1 , X, Z, 1 and n are as defined above, and 
subjecting the compound of the formula (IV) to a 
rearrangement reaction . 

6. A process for producing a pyrazole compound of the 
25 formula ( 1-1 1 ) or its salt: 
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(Z) t 




(X' )n 



5 



R , 



wherein R x is an alkyl group, Z is an alkyl group, 1 is 
an integer of from 0 to 5, provided that when 1 is at 
least 2, a plurality of Z may be the same or different, 
X 1 is a hydrogen atom, a halogen atom, an alkyl group, a 
10 haloalkyl group, an alkoxy group, an alkylthio group, an 
alkylsulf inyl group or an alkylsulf onyl group, and n is 
an integer of from 1 to 5 , provided that when n is at 
least 2, a plurality of X' may be the same or different, 
which comprises reacting a compound of the formula (II): 



20 wherein R x , Z and 1 are as defined above, with a compound 
of the formula (V) : 



15 




R . 




(V) 



25 



wherein X' and n are as defined above, and carbon 
tetrachloride, followed by a hydrolytic reaction. 
7 . A process for producing a pyrazole compound of the 
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formula (1-1) or its salt: 



5 




(I-D 



I 



wherein R a is an alkyl group, Z is an alkyl group, 1 is 
an integer of from 0 to 5, provided that when 1 is at 
least 2, a plurality of Z may be the same or different, X 
is a hydrogen atom, a halogen atom, an alkyl group, a 
haloalkyl group, an alkoxy group, an alkylthio group, an 
alkylsulf inyl group, an alkylsulf onyl group, a nitro 
group, an alkoxycarbonyl group, -S0 2 N(R 8 )R 9 , 
-N(R 10 )SO 2 R 11 , -CH 2 S(0)qR 12 or -OS0 2 R 13 , each of R 8 , R 9 , 
R io' R ii' R 12 an< ^ R i3 * s an a lkyl group, q is an integer 
of from 0 to 2, and n is an integer of from 1 to 5, 
provided that when n is at least 2, a plurality of X may 
be the same or different, which comprises reacting a 
compound of the formula (II): 




(II) 



25 | 

R , 

wherein R x , Z and 1 are as defined above, with a compound 



10 



15 



20 



7 



WO 97/41106 



PCT/JP97/01457 



136 



of the formula (VI): 



(X)n 



H O 



(VI) 



wherein X and n are as defined above. 

8, A process for producing a pyrazole compound of the 
formula (I-l) or its salt: 



15 wherein R 1 is an alkyl group, z is an alkyl group, 1 is 
an integer of from 0 to 5 , provided that when 1 is at 
least 2, a plurality of Z may be the same or different, X 
is a hydrogen atom, a halogen atom, an alkyl group, a 
haloalkyl group, an alkoxy group, an alkylthio group, an 

20 alkylsulf inyl group, an alkylsulf onyl group, a nitro 
group, an alkoxycarbonyl group, -S0 2 N(R 8 )R 9 , 
-N(R 10 )SO 2 R 1]L , -CH 2 S(0) g R 12 or -OS0 2 R I3 , each of R 8 , R 9 , 
R 10 , R lir R 12 and R 13 is an alkyl group, q is an integer 
of from 0 to 2, and n is an integer of from 1 to 5, 

25 provided that when n is at least 2, a plurality of X may 
be the same or different, which comprises reacting a 
compound of the formula (II): 



10 




(X)n 



R 
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(ID 



R i 

wherein R lf Z and 1 are as defined above, with a compound 
of the formula (X) : 

T -<gr <x,n 

wherein X and n are as defined above, and T is a chlorine 
atom, a bromine atom or an iodine atom, and carbon 
monoxide . 

9. A process for producing a pyrazole compound of the 
formula (1-2) or its salt: 




(1-2) 



I 

R . 



wherein R x is an alkyl group, R 2 1 is a methyl group, 
-A-R 3 , a phenyl group which may be substituted, a pyridyl 
group which may be substituted or an allyl group which is 
substituted by a phenyl group, A is -S0 2 - , -CO-, 
-CH(R 6 )- or -CH(R 7 )CO-, R 3 is an alkyl group which may be 
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substituted, an alkenyl group which may be substituted, 
an alkynyl group which may be substituted, an alkoxy 
group which may be substituted, a cyano group, a 
dialkylamino group or a phenyl group which may be 
5 substituted, each of R 6 and R 7 is a hydrogen atom or an 
alkyl group, Z is an alkyl group, 1 is an integer of from 
0 to 5, provided that when 1 is at least 2, a plurality 
of Z may be the same or different, X is a hydrogen atom, 
a halogen atom, an alkyl group, a haloalkyl group, an 

10 alkoxy group, an alkylthio group, an alkylsulf inyl group, 
an alkylsulf onyl group, a nitro group, an alkoxycarbonyl 
group, -S0 2 N(R 8 )R 9 , -N (R 10 ) S0 2 R 11 , -CH 2 S(0) q R 12 or 
-OS0 2 R 13 , each of R 8 , R g , R 10 f R x1 t R 12 ana " R i3 * s an alkyl 
group and n is an integer of from 1 to 5, provided that 

15 when n is at least 2, a plurality of X may be the same or 
different, q is an integer of from 0 to 2, which 
comprises reacting a compound of the formula (I-l): 

<Z> i . o 

(X)n 



20 \ / xry (i-i) 

N X OH 
I 

R . 

where R a , X, Z, n and 1 are as defined above, with a 
25 compound of the formula (VII): 

Y-R 2 ' (VII) 
wherein R 2 ' is as defined above, and Y is a halogen atom. 
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10. A process for producing a pyrazole compound of the 
formula (1-4) or its salt: 



5 




(1-4) 



I 

R i 



wherein each of R x and R 5 is an alkyl group, Z is an 
alkyl group, 1 is an integer of from 0 to 5 , provided 
that when 1 is at least 2, a plurality of Z may be the 
same or different, X" is a hydrogen atom, a halogen atom, 
an alkyl group, a haloalkyl group, an alkoxy group, an 
alkylsulf inyl group, an alkylsulf onyl group, a nitro 
group, an alkoxycarbonyl group, -S0 2 N(R 8 )R 9 , 
-N(R 10 )S0 2 R 1X , -CH 2 S<0) q ,R 12 or -OS0 2 R 13 , each of R B , R g , 
R 10 , R X1 , R 12 and R 13 is an alkyl group, q 1 is 1 or 2, m 
is 1 or 2, and n is an integer of from 1 to 5, provided 
that when n is at least 3, a plurality of X" may be the 
same or different, which comprises oxidizing a compound 
of the formula (VI-1): 



25 




(VI-1) 
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10 



15 



20 



where R x , R 5 , Z, 1 and n are as defined above and X is a 
hydrogen atom, a halogen atom, an alkyl group, a 
haloalkyl group, an alkoxy group, an alkylthio group, an 
alkylsulf inyl group, an alkylsulf onyl group, a nitro 
group, an alkoxycarbonyl group, -SC 2 N(R 8 )R g , 
-N{R 10 )SO 2 R 1]L , -CH 2 S(0) q R 12 or -OS0 2 R 13 , each of R Q , R g , 
R 10 , R^r R a2 and R 13 is an al}c yl group, provided that 
when n is at least 3, a plurality of X may be the same or 
different to obtain a compound of the formula (VI-2): 



wherein R 2 , R 5 , Z, X", 1, m and n are as defined above, 
and subjecting the compound of the formula (VI-2) to a 
rearrangement reaction. 

11. A process for producing a pyrazole compound of the 
formula (1-7) or its salt: 





R , 
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wherein each of R x and R 5 is an alkyl group, R 2 ' is a 
methyl group, -A-R 3 , a phenyl group which may be 
substituted/ a pyridyl group which may be substituted or 
an allyl group which is substituted by a phenyl group, A 
5 is -S0 2 -, -CO-, -CH(R 6 )- or -CH(R 7 )CO-, R 3 is an alkyl 
group which may be substituted, an alkenyl group which 
may be substituted, an alkynyl group which may be 
substituted, an alkoxy group which may be substituted, a 
cyano group, a dialkylamino group or a phenyl group which 

10 may be substituted, each of R 6 and R 7 is a hydrogen atom 
or an alkyl group, Z is an alkyl group, 1 is an integer 
of from Oto 5, provided that when 1 is at least 2, a 
plurality of Z may be the same or different, m is 1 or 2, 
X" is a hydrogen atom, a halogen atom, an alkyl group, a 

15 haloalkyl group, an alkoxy group, an alkylsulf inyl group, 
an alkylsulf onyl group, a nitro group, an alkoxycar bonyl 
group, -S0 2 N(R 8 )R 9 , -N (R 10 ) S0 2 R 1X , -CH 2 S ( O) q ,R 12 or 
-OS0 2 R 13 , each of R 8 , R g , R 10 ' R ii* R i2 and R i3 is an alkvl 
group, q 1 is 1 or 2, and n is an integer of from 1 to 5, 

20 provided that when n is at least 3, a plurality of X" may 
be the same or different, which comprises oxidizing a 
compound of the formula (1-6): 

S R 5 

(X)n-l (I - 6) 



(Z) 



25 



N 




N 
I 



OR,' 
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where R a , R 2 ' , R 5 , Z, 1 and n are as defined above, and X 
is a hydrogen atom, a halogen atom, an alkyl group, a 
haloalkyl group, an alkoxy group, an alkylthio group, an 
alkylsulf inyl group, an alkylsulf onyl group, a nitro 
5 group, an alkoxycarbonyl group, -S0 2 N(R 8 )R g , 

-N( R io) S0 2 R 11 , ~CH 2 S(0) q R 12 or -OS0 2 R 13 , each of R 8 , R 9 , 
R 10 , R 1X , R i2 and R 13 is an alkyl group, q is an integer 
of from 0 to 2, provided that when n is at least 3, a 
plurality of X may be the same or different. 

10 12 • A herbicide containing the pyrazole compound or its 
salt as defined in Claim 1 , as an active ingredient. 
13, A method for controlling noxious weeds, which 
comprises applying an effective amount of the pyrazole 
compound or its salt as defined in Claim 1. 

15 14. A method for controlling noxious weeds, which 

comprises applying an effective amount of the pyrazole 
compound or its salt as defined in Claim 1 to an upland 
field. 

15. A method for controlling noxious weeds, which 

20 comprises applying an effective amount of the pyrazole 
compound or its salt as defined in Claim 1 to a corn 
field. 

16. A method for controlling noxious weeds, which 
comprises applying an effective amount of the pyrazole 

25 compound or its salt as defined in Claim 1 to a wheat 
field. 

17. A method for controlling noxious weeds, which 
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comprises applying an effective amount of the pyrazole 
compound or its salt as defined in Claim 1 to a paddy 
field. 

18. A mixed herbicidal composition comprising at least 
5 one member selected from the pyrazole compound or its 

salt as defined in Claim 1 and at least one member 
selected from active ingredient compounds of other 
herbicides . 

19. A compound of the formula (II): 



10 



15 



20 




N >v. (II) 
N H 



wherein R x is an alkyl group, Z is an alkyl group and 1 
is an integer of from 0 to 5 , provided that when 1 is at 
least 2, a plurality of Z may be the same or different. 
20. The compound of the formula (IV): 



(Z) 



I 

25 R 1 



N 3k H /T^V (X)n 

v N^oc-(OT < IV > 



wherein Rj. is an alkyl group, X is a hydrogen atom, a 
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halogen atom, an alkyl group, a haloalkyl group, an 
alkoxy group, an alkylthio group, an alkylsulf inyl group, 
an alkylsulfonyl group, a nitro group, an alkoxycabonyl 
group, -S0 2 N(R e )R 9 , -N(R x0 )SO 2R)Ll , -CH 2 S(0) q R 12 or 
5 -OS0 2 R 13 , each of R 8 , R 9 , Rio- «iz and R " is an * lkyl 

group, Z is an alkyl group, 1 is an integer of from 0 to 
5, n is an integer of from 1 to 5, and q is an integer of 
from 0 to 2, provided that when 1 is at least 2, a 
plurality of Z may be the same or different, and when n 
10 is at least 2, a plurality of X may be the same or 
different . 
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